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A MANUAL for the ORGANIC CHEMISTRY LABORATORY 


PROCEDURES 


By LEIGH C. ANDERSON and the late WERNER E. BACHMANN, University 
of Michigan. 

Developed in classroom use, this manual is planned for such flexibility that it can be 
used with any textbook. It provides complete coverage; each experiment including equa- 
tions, directions, and discussion of principles. General laboratory procedures are outlined 
with reasons and precautions where necessary for complete comprehension. 

It illustrates the preparation of important types of organic compounds and appli- 
cation of the more important reactions. 1953. In Press. 


in EXPERIMENTAL METALLURGY 
By A. U. SEYBOLT and J. E. BURKE, both with the General Electric Company. 


The material presented here—collected for the first time in one work—details the 
major unit operations carried out in doing experimental work with metals. The first book 
to deal directly and comprehensively with the techniques of preparing metal samples up 
to the point of observation, it features a summary of the methods of growing single 
crystals, techniques of vacuum metallurgy, application of refractories to metal research, 
and a list of the pure metals and their sources of supply. 1953. Approx. 352 pages. 
Prob. $6.00. 


FISHERY SCIENCE: Its Methods and Applications 


By GEORGE A. ROUNSEFELL, Department of the Interior, and W. HARRY 
EVERHART, University of Maine. 


This is the first book to consider marine and freshwater fisheries management as 
essentially similar. Its major aim is to show how to recognize a problem, how to devise 
methods for solving it, how to choose the techniques, and how to use them. 

Mr. Clarence Cottam writes from the U. S. Department of the Interior, “It seems 
to me that the book will soon be regarded as an indispensable tool, summary, and guide 
for the scientists, technicians, and administrators concerned with the Nation’s aquatic 
resources.” 1953. 444 pages. $7.50. 


NATIONALISM and SOCIAL COMMUNICATION 


By KARL W. DEUTSCH, Massachusetts Institute of Technology. This book deals 
with the when, why, and how of nationalism, offering a structural and quantitative 
analysis which paves the way for eventual measurement and prediction in this field. It is 
the first book to apply some of the new ideas of communication theory and cybernetics to 
the fundamental problem of nationalism, and to suggest ways in which these ideas may be 
usefully combined with other social science methods. The results of analysis are presented 
against a background of empirical and statistical data drawn from data available only 
since World War II. The manuscript for this work was awarded the Sumner Prize in 
Political Science from Harvard University in 1951. This is A TECHNOLOGY PRESS 
BOOK, The Massachusetts Institute of Technology. 1953. 292 pages. $5.00. 


Send for on-approval copies 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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New! ... Odum — 


Fundamentals of Ecology 


This new book is a balanced synthesis of the entire field of ecology, with emphasis 
on group behavior and the interrelations between plants, animals, microorganisms 
and man. Part | presents the basic principles of ecology, approaching the subject 
in a new way not found in previous books—for each principle or concept there is 
a brief “Statement”, a full “Explanation”, and one or more clear-cut “Examples”. 
Part II, Major Environments, is organized along the lines followed in field and 
laboratory work. Part I/] applies the principles and investigations covered in 
the first two sections. The first two parts are cross-referenced so that study may 
begin in either section. Illustrations have been carefully planned to achieve a 
balance between graphs, pictorial diagrams, and photographs. 


By Evcene P. Ovum, Ph.D., University of Georgia, Athens, Georgia. 340 pages, 51/2” x 8%", 150 
illustrations. New—Ready in September! 


Albritton — 


Standard Values in Blood 


Here is a remarkably comprehensive collection of tabular data on the composition 
and reactions of the blood in man and in laboratory and other animals. Over 600 
leading investigators in biology and clinical medicine have joined in supplying 
and reviewing the data. Tables give not only the most representative single values 
for the items covered but also give ranges of variation. This unique treatment of 
the well-known phenomenon of biological variability permits the reader to see at 
a glance the upper and lower limits of ordinary variation of any item. The sec- 
tions on red cells and platelet count and white count differential from birth to 
maturity; carbohydrates in man and other forms; and blood lipids are among the 
best and most complete ever published. 

Edited by Errerr C. Arsrirron, M.D., Fry Professor of Physiology, The George Washington University. 
Prepared under the direction of The Committee on the Handbook of Biological Data, American Institute 


of Biological Sciences, National Academy of Sciences—The National Research Council. 199 pages, 8'/2” x 
11”, illustrated. $4.50. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 


September 18, 1953 


| | 
al 
1 
ey 


For assistance in developing any type of lead shield, 
...call upon the experience of T/A! 


Let us help you 
with your . 
lead shield 
requirements! 


We have wide experience in the design and development 
of lead shields. For many years, we have supplied standard 
and custom-built shields to atomic projects, leading 
industries, research laboratories, and the armed forces. 


Inquiries regarding 
special shields invited 


In addition to the types shown, we are prepared to supply 
shields to meet specific needs, including side aperture 
tubular shields for thyroid cancer work, end-opening shields 
for use in studies of the circulatory system, and many 

other types. Whatever your lead shield requirement, we can 
supply it here at Technical Associates. 


Accessories available 


We manufacture a large number of useful accessories for 
lead shields, such as planchets, sample trays, tube 
mounts, etc. Special equipment can be furnished upon 
request. Your inquiries are welcome. 


SPECIFY BULLETIN 128 ON LEAD SHIELDS. 


“ASSOCIATES | 


Instrumentation for 
Nuclear Research 


140 West Providencia Ave. 
Burbank, California 
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shield use 
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Science and Reservists 


y 1952 Congress passed the Armed Forces Reserve 
Act, which stipulates that ROTC graduates and 
Selective Service inductees shall constitute a military 
reserve, upon completion of their regular tour of mili- 
tary training and service, and that the armed forces 
will have first call upon them for a period of eight 
years. This reserve will soon total more than 10 mil- 
lion men, or approximately one-sixth of the nation’s 
labor force. 

The need for a reserve of trained men who will 
constitute a seasoned bulwark of defense is so evi- 
dent as to need no argument in its support. Less ob- 
vious, perhaps, is the equally imperative need for the 
highly skilled engineers, scientists, technicians, and 
mechanics who keep the armed forces supplied, mo- 
bile, and powerful. Numerically, we face the possi- 
bility of being inferior to our presumed adversaries; 
hence, we must counterbalance numerical deficiencies 
with technological superiority. To this end we must 
marshal our brainpower and our skill even more 
shrewdly than our limited physical manpower. But 
the Armed Forces Reserve Act of 1952 is concerned 
primarily with the physical strength of the combat 
forces. 

Approximately 25 per cent of the scientists in the 
reserve occupy key posts in essential industry. Quick 
mobilization could wreck vital industrial operations if 
these men are withdrawn from production and re- 
search. From the standpoint of the military, fewer than 
three per cent of the 1@ millien are key men elsewhere 
in a national emergency, whereas these same people 
add not skill but mere numerical strength to the mili- 
tary reserve. With modern wars utilizing every tech- 
nological device that can be invented and produced, 
it is a simple act of national self-preservation to use 
the individuals with special knowledge, skill, and ex- 
perience to keep our armed forces at peak efficiency 
and effectiveness by providing the best technological 
equipment that ingenuity can devise. 


Ruth C. Christman 
Acting Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1954) 

William L. Straus, Jr. 

Acting Chairman 

Mark H, Adams Bentley Glass 
William R. Amberson Karl Lark-Horovitz 
Wallace R, Brode Edwin M. Lerner 
Walter J. Nickerson 


F. A. Moulton, Advertising Representative 


To meet this situation, a bill was introduced into 
the House (H.R. 3893) by Representative Johnson 
(Calif.) on March 11 and into the Senate (S. 1551) by 
Senator Flanders (Vt.) on April 2. This bill proposes 
that there be established in the Office of the President 
a National Manpower Board, to advise the President on 
problems relating to specialized personnel and to serve 
as an appeals board to assure the most effective use of 
reservists who are recalled to military duty. The board 
would be composed of nine persons appointed by the 
President, and not more than three of them would be 
members of the armed forces. The appointees “shall 
be persons who by training and experience are thor- 
oughly familiar with the needs of the Armed Forces, 
defense production, and the national health, safety, 
and interest; and familiar with the functions of spe- 
cialized personnel including the professions, such as 
engineering and the physical sciences, but not inelud- 
ing the healing arts.” 

The bill has taken the customary course of new 
legislation: It has been referred to the appropriate 
committees and subcommittees in the two houses of 
Congress and it has been referred to the Department 
ot Defense for comment. It is known that the Depart- 
ment is reluctant to relinquish any of its control over 
reservists, but the fact is that it will retain control 
under this amendment, because the proposed National 
Manpower Board will have jurisdiction over appeals 
affecting substantially less than three per cent of the 
total reserve. 

To the engineering and scientific organizations of 
the country a policy that concerns itself solely with 
physical manpower is an anachronism, and the amend- 
ment is a move that scientists should support, because 
military and national policy must be revised and 
adapted to modern technology if our nation is to 
survive another major conflict. 

Howarp A. MEYERHOFF 
Scientific Manpower Commission 
1530 P Street, N.W. 
Washington 5, D. C. 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
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lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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is required for change of address, and an address stencil label from a recent 
issue must be furnished. Claims for a missing nvmber will be allowed only if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 
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Finest Japanese Optics and Workmanship 


Built to our specifications. Priced far 
below comparable values. Be assu 
of a lifetime of excellent performance. 
Equal to the World’s finest optical in- 
struments. 

Student Microscope (Model UMC-300) 
An unusually fine picce of work- 
manship. Suitable even for making 
blood count and other laboratory 
work within the range of its mag- 
nification. 

Stand inclinable to 90°. 
Marnifca 5X, 15X 
gnification: to 300; 
Wt. in case: 5 Ibs. 


Specially Priced 


Binocular ppv. Model E 3 N) 
sed by research laboratory, re- 


search technicians, physicians and 

scientists. Instrument complete for 

visual and photomicrography. 

Includes Monocular tube for photo- 
micrography. 

3-Lens NA 1.4 Conden 

Calibrated ABBE DECENTERING 
evice 

Calibrated Condenser Diaphragm. 

Substage revolves for Polaroid work. 

Four nosepieces: Achromatic, 5X, 
10X, 40X, 100X. Coated. 

Three eyepieces: Huygenian. 5X, 
10X. 15 

Magnification: 25X to 1500X with 
monocular tube, increased 50% 


with binocular $374. 95 


Special Introductory offer 


Also ne About Our Excellent Greenough Type Stereo- 
licroscope . Write for free folder 


UNION MERCANTILE Co., INC. 
465 California Street San Francisco, California 
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ESPECIALLY 
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OPERATIONS 


@ Temperature Control Within %4 degree. 


@ Outside meas.: 47” wide, 36” high, 29” 
deep. 


@ Accommodates Small Rotary Shaker. 


@ This exceptional incubator is also designed 
for use in tissue culture, paper chroma- 
tography, egg embyro development, or as 
a drying oven. 


Write to Dep't. AS For Full Data and Prices! 


AMERICAN-LINCOLN INCUBATOR CO. 


645 Somerset St., New Brunswick, N. J. 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


THE CONTROL OF PRODUCTION OF 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


179 EAST 87TH STREET 
NEW YORK, N. Y. 
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The ox is one fellow who never shies 
away from pulling his own weight. 
In fact, he often pulls many times it. 

If you are a lab instructor, you 
know that your glassware has to be 
strong enough to “more than pull its 
own weight,” too . . . first, because 
you are responsible for the safety of 
your students, and second, because 
you can’t afford constant replace- 
ment costs. 

That’s why it pays to take advan- 
tage of the safety and economy of 
durable PYREX brand laboratory 
glassware. Experience in thousands 


... iS important in laboratory glassware, too 


withstand steady, day-to-day use by 
inexperienced hands. 

You can be sure of utmost resist- 
ance to physical and thermal shock 
because it is made of famous PYREX 
brand glass No. 7740. You also can 
depend on added protection against 
breakage plus simple handling and 
storage because of its functional 
design. 

Your laboratory supply dealer 
stocks the complete PYREX labora- 
tory ware line. Call him today. 
Whatever your lab needs are, he is 
ready to serve you. 


of schools has proved its ability to 


PYREX BRAND TEST TUBES 
—Twenty-two standard sizes 
from 10x75 mm. to 65x500 
mm. Strong, sturdy ... tops 
for applications encountered 
in school chemistry. 


WATCH GLASSES—Pressed instead of 
blown construction for maximum strength, 
High chemical resistance prevents con- 
tamination of solutions during boiling 
operations. 


PYREX BRAND REAGENT BOTTLES : - 
—Permanent red coloring for quick, MYDROCHiL 

: ACI) CONS 
easy reading. Easy grip  inter- 
changeable stoppers. High chemical 


stability for protection of standard 
solution. Special labels available. 


® 
PYREX laboratory glassware that gives you economy, accuracy, durability 


CORNING GLASS WORKS, Corning, New York 
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CAMBRIDGE 


GAMMA-RAY 
POCKET 


DOSIMETER 


This personnel monitoring 
instrument measures the 
cumulative exposure to 
gamma or x-rays over a given 
period of time. The instru- 
ment consists of an ionization 
chamber, a quartz fibre elec- 
trometer and a graduated 
scale and viewing system. 


The charging unit comprises a 180 volt “B” battery, a 
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Potassium 


Platinocyanide 


Potassium 


CHEMICALS 


Potassium lodoplatinate @ Pyrazine 


@ Pyridine-2-aldehyde 
@ Pyridine-4-aldehyde 
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Quinine Phosphate 
Quinoline-8- 
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1% volt “A” battery, a flashlight 
bulb, the well for inserting Dosime- 
ter, and the charging control. 


Other Cambridge Instruments for measur- | 
ing radioactive emission are the Linde- 
mann-Ryerson Electrometer, “Chang and 
Eng” Fast Neutron Detector and the Pre- 
cision Ionization Meter (Failla Design). 


SEND FOR BULLETIN 300 G.D. | 
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For the removal of inorganic 
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17 West 60th St. New York 23, N.Y.: 
Plaza 7-8171 


DESALTER 


salts from organic and amino 
acid solutions to be chromat- 
ographed. 


RACKS 
ng Stainless steel or glass for one | | 
Ne dimensional chromatography. 
| 
| } INDICATOR SPRAYS 
For application of indicators to 

\ chromatograms. 

/ \ 

All stainless steel spring clips for “J 


holding chromatograms to glass rods L 
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SOLVENT TROUGHS 
—,, For use in chromatocabs 
™» or one-dimensional racks. 


The Reco 
CHROMATOCAB 


For two dimensional paper 
chromatography, using stand- 
ard filter paper sheets 1834 
by 224 in., or smaller. 


ALSO AVAILABLE: 


Densitometers ... 
for quantitative deter- 
minations on paper 


Ultraviolet Lamps 
Pyrex Disc Chambers 
Micro Pipets 

Drying Ovens 


A General Catalogue 
of the RECO Line of 
Paper Partition 
Chromatographic 
Equipment Is 
Available on Request. 


Mi CORPORATION 


EET, OAKLAND 20, CALIFORNIA - TWINOAKS 3-0556 
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Matheson, Coleman & Bell Reagent 
Chemicals include practically all of the 
items used in research and analytical 
work. The Reagent Inorganic Chemi- 
cals carry upon the label a statement 
showing the maximum limits of impuri- 
ties allowed. The Reagent Organic 
Chemicals are manufactured to pass 
the specifications shown in our price 
list. In addition to Reagent Inorganic 
and Organic Chemicals we offer many 
items of U. S. P., N. F., Practical and 
Technical quality. 


Complete stocks of MC&B items are carried at our East Rutherford 
and Norwood plants and are available either through your laboratory 
supply dealer or from the East Rutherford or Norwood offices. 


OUR NEW CATALOG LISTING 3911 REAGENT 
CHEMICALS, BIOLOGICAL STAINS, CHEMICAL 
INDICATORS AND SOLUTIONS WILL BE SENT 
TO YOU UPON REQUEST. 
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cleaner for labora- 
tory glassware. 


* Completely Soluble 
* Leaves No Residue 


* Fully Haemo-Digestive 


abar Saving NO-S¢ 


for oboretor 


* Lower Surface Tension 
* Scientifically Formulated 
Controlled pH 
* Multiple Laboratory Uses 
+ Greater Economy 

Sick Street. New for literature and samples 


write 


MEINECKE & COMPANY. INC. 


225 Varick St. . New York 14, N. Y. 


FARRAND 


Ultraviolet and Visible Region 


MONOCHROMATOR 


® 75mm Free Aperture F:4 
@ 200 to 950 Millimicrons 
® Quartz-Lithium Fluoride 
Optics for Ultraviolet 
® Glass Optical System for Visible Region 


The Farrand Monochromator is ideal for use 
in the ultraviolet and visible spectral regions, 
particularly for measurements involving low 
light levels. The unusually large free aper- 
ture and the speed of the optical system 
afford high dispersion, transmission, reso- 
lution and spectral purity. 

Write for Farrand Bulletin #801. 


Ic os complete details of design 
and performance. 


"res, 
FARRAND OPTICAL CO., Inc. 


INSTRUMENTS 
BRONX BLVD. and EAST 238th ST., NEW YORK 70, N.Y. 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $72.— 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


BIND °’EM... 
and you'll 
find them! 


Keep your copies of SCIENCE always available for quick, 
easy reference in this attractive, practical binder. Simply 
snap the magazine in or out in a few seconds—no punch- 
ing or mutilating. It opens FLAT—for easy reference and 
readability. Sturdily constructed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 

leaf will make a fine addition to your library. Only $275 
postpaid (personal check or Money Order please). Name. 
70¢ extra—year of issue, 40¢ extra. ORDER YOURS NOW! 
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You obtain Precise Measurements and Observations 


with the 


ATHETOMETER 


Vertical range 100 cm 
Vernier reading to 0.05 mm 


Telescope with rack and pinion 


Working distance 45 cm to infinity 


Tangent screw adjustment 


Level sensitive to 50 seconds of arc 


Vertical shaft of Stainless Steel 


This cathetometer is intended for measurements and 
observations in both industrial and educational labora- 
tories wherever an inexpensive instrument of good pre- 
cision is needed. It is rigidly constructed and every 
essential adjustment can be made simply and positively. 


The telescope is mounted horizontally on a carriage 
which may be moved up or down or around the 30-mm 
vertical rod. A tangent-screw adjustment permits pre- 
cise leveling and a sensitive elevation adjustment is 
incorporated in the carriage. An auxiliary level in the 
base greatly accelerates the leveling process. Mag- 
nification is 12x at 45 cm. 
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No. 68A—Each $196.50 


Write for descriptive circular. 
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Two Barrier Phenomena 


J. H. Van Vleck 
Harvard University, Cambridge, Massachusetts 


[Editor’s Note: In the first part of his address as retiring president of the American Physical Society in Cambridge, 
January 23, 1953, Dr. J. H. Van Vieck, Dean of the Division of Applied Science at Harvard, made some remarks of 
great interest to all scientists, in contrast to the second part which dealt with the inversion spectra of ammonia, The 


first part appears here. | 


N SEARCHING FOR A SUBJECT, I find that 
that some addresses of retiring presidents have 
been discussions of topies relating to the social 
responsibilities and problems of physicists, while 

others have been technical reviews of research in a 
particular phase of physics. Professor Bridgman 
struck a compromise by giving a retiring address 
which was part political, part physical, and being 
from Harvard, I have naturally decided to follow his 
pattern. One of the barriers about which I shall speak 
today is political and macroscopic, the other is physi- 
eal and microscopic. As you perhaps have guessed, the 
political barrier phenomenon of which I will speak is 
that presented by the present policy of the United 
States regarding visas for visiting physicists from 
abroad. Because of limitations of time, I shall not dis- 
euss the reciprocal problem of the difficulties some- 
times experienced by United States citizens in obtain- 
ing passports. At the St. Louis Meeting (November, 
1952) the Council of the American Physical Society 
adopted a formal statement which I shall now read, 
inasmuch as the minutes of this meeting have not yet 
been printed in the Physical Review. 

“In the past few years the progress of American 
physies has been impeded by United States visa and 
passport restrictions. A few American scientists have 
been denied passports and many distinguished for- 
eign scientists have failed to receive United States 
visas even for short visits to attend scientific meetings. 
Other foreign scientists fail to come because their 
visas arrive too late after delays of many months or 
because they have been irritated by inappropriate 
questionnaires and inquisitorial personal interroga- 
tions, The international notoriety of these difficulties 
is now such that some international scientific meetings 
that originally were to be held in the United States 
have been transferred to other countries. 

“The personal exchange of ideas and the collabora- 
tion with foreign scientists are essential sources of 
information and ideas which cannot be replaced by 
written correspondence or by the study of foreign 
publications. The present restrictions of personal con- 
tacts are cutting deeply into this important source of 
our scientific production. This loss of scientifie poten- 
tial may even jeopardize our national security. 
Had similar regulations been in force prior to 1942, 


September 18, 1953 


it is questionable if the United States would have de- 
veloped the atomic bomb during the last war or have 
made great advances in radar. 

“This loss to the United States is not compensated 
by any gain in the security of classified information, 
since the meetings from which the visitors are excluded 
are open scientific meetings on unrestricted subjects. 
The main relienee for the security of our technical 
secrets must necessarily be on the very strict guarding 
of restricted information by those who have access to 
it and not on such illusory and ineffective procedures 
as the exclusion of foreign visitors from open scien- 
tifie meetings. Furthermore, the interrogations of for- 
eign scientists are chiefly effective in excluding and 
humiliating scientists who believe in political and in- 
tellectual freedom rather than in detecting spies, who 
would be less scrupulous about their answers. 

“The Council of the American Physical Society is 
not questioning the propriety of excluding any person 
who seeks admission to this country with any idea of 
advancing communism here. However, the Council 
strongly urges a more realistic approach by our gov- 
ernment to the problem of travel restrictions, to the 
end that free scientific interchange shall not be im- 
peded.” 

The Council released this statement only after con- 
siderable reflection and soul-searching. The American 
Physical Society is a non-political organization. The 
resolutions which the Council has adopted hence do 
not relate to political or social concepts of what 
American policy should be, and are confined to issues 
which concern our output and efficiency as physicists. 
As you ean see from the text, the Council feels that 
things have reached an impasse where our profes- 
sional efficacy is being seriously hampered. 

No doubt most of you know of individual instances 
where entrée has been refused some European physi- 
cist with whom you would welcome professional con- 
tacts. If not, you have only to read the October, 1952 
issue of the Bulletin of Atomic Scientists, where you 
will find eases documented in detail. All told, it is a 
shocking and depressing record which I recommend 
you to examine. 

I want now to add some of my personal views on 
the visa question, as an American citizen and indi- 
vidual physicist, entering into somewhat more gen- 
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eral considerations which lie beyond the province of 
proper council action. 

It seems axiomatic that the aim of our visa policy 
should be to help make America strong and secure, 
and I propose to look at the question solely from the 
selfish standpoint of our national interests. From a 
more altruistic standpoint, however, it seems perfectly 
clear that we cannot have a free world without a free 
America. Conversely, without the support and sym- 
pathy of Europe, the task of defending America is 
much more difficult, if not impossible. Let us for the 
moment leave aside the question of scientific research, 
and look at considerations that apply to philosophers, 
artists, business men, laborers, as well as physicists. 
In my opinion a less wooden and more understanding 
policy on visitors’ visas would materially strengthen 
our security because of the better understanding it 
would provide abroad of the American way of life. 

During World War II I remember reading in the 
papers how American troops had just captured a 
small town in southern Italy or Sicily, and the Amer- 
ican officer in command was asked by the local Italian 
magistrates what radio stations the inhabitants would 
be allowed to listen to. The answer was, “Whatever 
one you feel like.” A radio was set up in the market 
place, to the joy of the inhabitants, and probably this 
procedure did more to combat totalitarianism than 
any attempt dictatorially to tune out subversive pro- 
grams would possibly have done. The American offi- 
cer in charge took the traditional American approach. 
Our present visa policy operates too much on another 
philosophy, one of fear at variance with American 
tradition. 

Think of the bureaucracy which we could have set 
up if after the Civil War we had tried to keep all 
Southerners suspected of supporting states-rightism 
from crossing the Mason-Dixon line, or if, still earlier, 
after the Revolution we had tried, in the midst of the 
monarchial controversies of Europe, to exclude as visi- 
tors from our shores all those not yet indoctrinated 
in the American philosophy. We were in danger in 
those days, too,—so weak the British were able to 
burn the nation’s capital in 1814,—and a better case 
could perhaps be made for tight screening then than 
now. For a brief two-year period, to be sure, begin- 
ning in 1798, we did have just that in the Alien and 
Sedition laws, which were repudiated in 1800 and 
which caused the downfall of the Federalist Party; 
the hysteria which led to the passage of these short- 
lived laws is in many ways reminiscent of the present 
times. 

We have spent billions on the Marshall plan, and 
then we alienate much of the resulting good will by 
an unsympathetically and woodenly administered visa 
policy. This situation reminds one of the railroad that 
lavishes a mint of money on new streamliners and 
then lets the conductor insult the passengers. 

It is a truism that when visas are either refused 
or almost interminably delayed even for non-com- 
munists, psychoses and misunderstanding of our mo- 
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tives often result. It is litthke wonder that Europeans 
are sometimes confused about our American concepts 
of freedom. Communist propaganda is not slow to 
seize on the opportunity to try to divide Europe by 
inflaming such irritations and misunderstandings. It 
has been said that the American critics who complain 
about the present “red tape curtain” are taking the 
communist party line—if this be the case, it is be- 
cause the motivation of loyal American eitizens and 
communists in exposing weaknesses in governmental 
policy is diametrically opposite. 

In contradistinetion to the ill-will engendered when 
visas are refused, there is a positive asset of good- 
will and better understanding which is created when 
Europeans are allowed to visit our shores and see our 
civilization at first hand. I have talked with numerous 
visitors, and in most every case their false impressions 
are corrected in our favor—we are not the money- 
hungry imperialistic nation represented by the leftist 
European press or the collection of pompous, preda- 
tory, sometimes uncouth individuals so often depicted 
in the movies, but rather human individuals who wish 
to live and let live, and who are basically friendly. 
As one French visitor put it, he was surprised at what 
he called the “bon enfant” character of Americans. 

We Americans need not suffer from an inferiority 
complex. We are not ashamed of our civilization—it 
is our trump ecard, our strongest element of propa- 
ganda, to let otheis see what it is like. I believe we 
should play our cards in the American, not the Rus- 
sian way. 

I shall not pursue these points further, as no doubt 
most scientists are in accord with them. What is to be 
said on the other side? First of all, it should be freely 
recognized that the need of security and secrecy under 
the conditions of modern warfare is far more impor- 
tant than a century ago. It is a far ery from McClel- 
lan’s ill-fated attempt in the Civil War at a landing 
in Virginia by sea, and other details of Union strategy 
which were announced in advance in the New York 
and Washington press, to the secrecy attendant on the 
landings on V-D Day, whose security, incidentally. 
seems to me a great tribute to all concerned. Secret 
information in the hands of the enemy can do in- 
estimable harm. Atomie spy is a eatch-word of the 
popular press. However, it does not seem to be objec- 
tively and scientifically analyzed what security risk 
is associated with the casual visitor to our country—is 
he going to take, back secret information even though 
he is not admitted to classified areas, is the danger that 
of the saboteur type, or is it the fear that these visi- 
tors would inspire our leftist organizations to be more 
radical or more effective? These various considerations 
should be weighed objectively against the other angles 
that I have mentioned and the balance examined in a 
hard-boiled way to see how we are most likely to 
secure peace and security rather than invoking vague, 
emotional appeals as to the dangers of communism. 
On one point I want to be clear—our classified in- 
formation must. be zealously guarded. There is dan- 
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ger that we may be diverted from this if we dissi- 
pate our efforts at security on the trivial rather than 
on the important. For example, we fingerprint both 
the tourist and the classified worker. The moment we 
start guarding our toothbrushes and diamond rings 
with equal zeal, we usually lose fewer toothbrushes 
but more diamond rings. 

It is, of course, because of the horrors of modern 
atomic warfare that the man in the street is so con- 
cerned about questions of security. I have the feeling 
that physicists are inclined to overlook the very real 
worry of the average person about the present danger 
and to attribute all difficulties to a few politicians. 
Politicians, however, by and large reflect the temper 
of the people, and many of them, when queried, would 
no doubt endorse the present visa policy because, as 
they would say, “we don’t want communists snooping 
around, especially if they’re physicists.” Obviously 
more thought is needed about the subtler pros and 
cons of the situation as it actually exists and what 
procedure in the long run makes us the most secure. 
I do not mean for one moment to question the pro- 
priety of denying admission to known communist 
agitators and trouble makers, but I am concerned over 
the exelusion of many individuals who are instead 
basically our friends. 

Possibly you may react that all this is of too gen- 
eral a scope to be proper material for an address to 
the Physical Society rather than a general audience. 
However, with the augmented role of science in na- 
tional defense, the physicist finds himself in a position 
of unusual influence at the present time. It is a recog- 
nition of his importance that visa applications of 
physicists are subject to special scrutiny, and as a 
result the barrier problem is a particularly acute one 
for us. 

What can we do to improve the situation? It seems 
to me that the following points can be stressed. 

1. In our human contacts and in our daily walks 
of life, use our influence to see that the basic facts are 


known, and the issues regarded objectively and un- 
emotionally. 

2. Urge our European visitors to apply well in ad- 
vance for visas, and do what we legitimately can to 
help them. Oftentimes the trouble comes mainly from 
delay or poor presentation. 

3. Do all we can to keep our own house in order. 
It is a disgrace that we have had the names of Fuchs, 
May, and Pontecorvo among physicists, and we might 
as well face this fact candidly. The list of physicist 
traitors is small, but the damage which they can do 
is very great. We must bend every effort to see that 
such eases do not arise again. The task is not easy—a 
professional spy cannot be uprooted merely by a front 
page offensive against communism. As I have already 
said, physicists are at present in a rather focal spot, 
and for that reason it is important that our conduct 
be impeceable. “Caesar’s wife must be above suspi- 
cion.” Refusal to testify, granted it is a constitutional 
right, and unwillingness to state where one stands, 
are not caleulated to win publie confidence. 

4. Do what we can in pressing for more sympa- 
thetie legislation, and for a more rational and mature 
administration and interpretation of what legislation 
we do have. I shall not attempt to go into the problem 
of how much of the present impasse is the fault of 
legislation and how much of administration. On read- 
ing the McCarran Act, I do form the impression that 
certainly most of our difficulties would not have arisen 
if it were administered as broadly as the gold clause 
of our currency legislation was interpreted by the 
Supreme Court during the depression. Just plain bad 
judgment and inefficiency are often to blame in many 
instances where visas have been refused. Many cases 
ean in fact be cited where even under the narrowest 
interpretation of the law entry should have been per- 
mitted. It is indeed ironical that Polanyi, perhaps the 
most outspoken foe of the communistie mode of thought 
among all physicists or chemists, should be denied the 
opportunity for visiting America even temporarily, 
whereas Fuchs was cleared for our most vital secrets. 
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Alfred Froehlich: 1871-1953 


Ernest P. Pick, Otto Loewi, and Josef Warkany 


N Mareh 22, 1953, Dr. Alfred Froehlich died 
in Cincinnati, Ohio, in his eighty-second 
year, after a short illness. His death ended 
a most distinguished career of medical re- 

search and teaching which had won recognition in the 
entire medical world. Alfred Froehlich was born in 
Vienna, Austria, on August 15, 1871. He received an 
excellent general and medical education in that city 
and was graduated from the Medical School of the 
University of Vienna in 1895. He then joined the med- 
ical department of Professor Nothnagel and the in- 
stitute of experimental pathology of Professor Samuel 
Basch. His clinical studies bore fruit very soon. In 
1901 Froehlich described “A case of tumor of the 
hypophysis cerebri without acromegaly.” He empha- 
sized in this publication for the first time that trophic 
disturbances such as obesity and infantilism may be 
associated with pituitary tumors, an observation that 
became an important stimulus to endocrine research. 
This report made the author’s name widely known 
and the combined symptoms of obesity and infantilism 
were called “Froehlich’s syndrome.” 

Froehlich, a celebrity at the age of 30, remained 
throughout his long life an untiring student and in- 
vestigator of medical and other biological phenomena. 
In 1901 he went to Liverpool, England, where he 
worked under the guidance of Sir Charles Sherring- 
ton. There he met Harvey Cushing with whom he 
maintained a lifelong friendship. Froehlich beeame in- 
creasingly interested in the physiology and pharma- 
cology of the nervous system. In 1904 he joined N. J. 
Langley in Cambridge, England, where his investiga- 
tions of the autonomous nervous system began. After 
1905 Froehlich was a permanent member of the de- 
partment of pharmacology of the University of Vi- 
enna, which was at first under the direction of Hans 
Horst Meyer and later under that of E. P. Pick. There 
he worked continuously for 34 years and the results 
of his studies are recorded in about 200 medical pub- 
lieations. Only a few of his outstanding contributions 
ean be mentioned here. His investigations were con- 
cerned with the potentiation of adrenaline effects of 
cocaine (with Otto Loewi) ; with the effect of pituitrin 
upon the autonomous nervous system; with changes 
of the excitability of the vegetative nervous system by 
ealeium deprivation; with nicotine intoxication; with 
muscle physiology and pharmacology; with the phar- 
macological effects of purines, and with many other 


subjects. Froehlich was also greatly interested in 
lower forms of life and gave part of his time to studies 
in comparative physiology. Some of his work was 
done in the marine laboratories of Naples, Italy; 
Helgoland, Germany; and Woods Hoje, Massachu- 
setts, where he made valuable contributions to inverte- 
brate physiology. He was a founder and for many 
years the secretary-general of the Biological Society 
of Vienna. 

Alfred Froehlich’s interests were not limited to the 
sciences. He loved music, was an accomplished pianist, 
and actually studied harmony with the Austrian ecom- 
poser Anton Bruckner. He was well acquainted with 
the literature of many countries and with many of the 
leading writers of his time. In 1908 he met Rudyard 
Kipling in Switzerland and until World War I, these 
men, so diverse in outlook and temperament, main- 
tained a lively correspondence and kept their annual 
rendezvous at their Swiss meeting place. Froehlich had 
an unusual interest in all kinds of people; he was a 
brilliant and stimulating conversationalist and by his 
understanding of science and the arts he befriended 
many of his outstanding contemporaries. 

Dr. Froehlich’s rise in the academie world was 
rapid. A lecturer at the University of Vienna in ex- 
perimental pathology, pharmacology, and toxicology 
since 1905, he was appointed extraordinary professor 
in 1912. From 1919 to 1939 he was a full professor of 
pharmacology and toxicology. In 1939, after the in- 
vasion of Austria by Hitler’s Germany, Dr. Froehlich 
came to the United States where he joined the May 
Institute of Medical Research of the Jewish Hospital 
of Cincinnati. There he was associated with I. Arthur 
Mirsky and later with Sol Sherry, the directors of the 
institute. He continued his experimental studies of the 
central nervous system, investigated the susceptibility 
to convulsions in relation to age, the pharmacol- 
ogy of heat narcosis, and the influence of theo- 
phylline on the absorption of salts from the gastro- 
intestinal tract. Assisted by his wife Ilse, he was able 
to work and to record his observations to the last. As 
in former years, he maintained his interest in world 
events and in his immediate environment, acquired 
many new friends, and corresponded with his col- 
leagues of the past. His extraordinary abilities and 
his radiant personality will be remembered by all who 
were fortunate enough to know him as a friend, a 
colleague, or a teacher. 
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News and Notes 


International Committee for 
Coal Petrology 


THE first meeting of the International Committee 
for Coal Petrology was held at the Central Labora- 
tory of the Netherlands States Mines at Geleen, Hol- 
land, June 9-11, 1953. 

This meeting was arranged at the time of the Third 
Conference on Carboniferous Stratigraphy, June 
25-30, 1951 (Science, 114, 2467, 509 [1951]). It was 
attended by not more than 4 official representatives 
from each of the following countries: Belgium (4), 
England (3), France (1), Germany (4), India (3), 
Japan (1), Netherlands (4), and United States (2), 
The meeting discussed the importance of polished- 
surface coal microscopy (presented by E. Stach), 
quantitative methods of coal petrology as applied in 
industry (presented by M. Th. Mackowsky), coal pe- 
trology or anthracology in America (presented by 
G. H. Cady), coal reflectance (presented by C. A. 
Seyler and D. W. van Krevelen). Resolutions were 
adopted in support of a proposal to undertake the 
preparation of a glossary of coal petrology and an 
international committee appointed to carry this proj- 
ect through. It was further resolved (1) to make 
analyses of several polished thin sections by trans- 
mitted and incident light the sections to be supplied 
by the U. 8. Bureau of Mines (Parks) or by the Amt 
fiir Bodenforschung (Teichmiiller) with analyses car- 
ried on at Pittsburgh (U. 8. Bureau of Mines), Kre- 
feld (Amt fiir Bodenforschung) and in Sidney, Nova 
Seotia (Geological Survey of Canada); (2) to or- 
ganize an exchange of experience in the field of coal- 
petrography analysis using mounted broken coal 
specimens (such specimens were supplied interested 
visitors with reports requested by October 1, 1953); 
and (3) to take under consideration a scheme of coal 
classification by petrographie composition and rank 
proposed by Dr. D. W. van Krevelen which is suitable 
for recording in a numerical code and is adaptable to 
punch-card systems of record. It is understood that 
the details of this proposal will soon be made avail- 
able in print. 

The next meeting of the Committee is to be in 1955 
at Lille, France. 

GiLpert H. Capy 
Urbana, Illinois 


Meeting of the Medical 
Library Association 


THe 52nd Annual Meeting of the Medical Library 
Association was held in Salt Lake City, Utah, June 
16-19, 1953. William D. Postell (Louisiana), Presi- 
dent of the Association, presided. There were 147 
registrations. 

The opening session included an illustrated talk on 
“Methods of Investigation of Human Inheritance,” 
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by Frank H. Tyler and Fayette E. Stephens (Uni- 
versity of Utah). 

At the Medical School Group Meeting, highlights 
were papers by Frank A. Lundy (University of 
Nebraska) on “Medical School Library Administra- 
tion,” and by Chauncey D. Leake (University of 
Texas) on “The Role of the Medical Library in the 
Medical School Curriculum.” 

Among the papers presented at the Pharmacy 
Group Meeting were those by Irene M. Strieby (Eli 
Liliy) on “The Pharmacy Library of the Future,” by 
George E. Osborne (University of Utah) on “Faculty 
and Student Use of the Library,” and by Richard A. 
Deno (University of Michigan) on “The Proposed 
Joint Committee on Pharmacy College Libraries.” 
Harold Oatfield (Chas. Pfizer) was elected Chairman 
of the Pharmacy Group for the next year. 

The Medical Society Group Meeting heard several 
reports and papers. Pauline Duffield (Texas Medical 
Association) and Helen Holt (Houston Academy of 
Medicine) were elected Co-Chairmen of the Group. 
There was also a panel discussion on regional meet- 
ings. 

William Jerome Wilson gave an informal aceount 
of his recent book-buying trip to Europe. Consider- 
able interest was shown in Dr. Wilson’s experiences 
with bookdealers, his film packet system of checking 
holdings, and his observations on the people and eoun- 
tries visited. 

One session was devoted to a Symposium on Classi- 
fication. Another session was held at the new VA 
Hospital at Fort Douglas. Here a remarkable film, 
“Seizure,” was shown, with introductory remarks by 
Madison Thomas, Department of Psychiatry, Univer- 
sity of Utah. 

L. H. Kirkpatrick, University of Utah Library, was 
the principal speaker at the Annual Banquet. His 
topic, “Gathering Books for the Saints: a History of 
Libraries in Territorial Utah,” was both interesting 
and informative. Mary Louise Marshall (Tulane) re- 
ceived the Marcia C. Noyes award for distinguished 
service in medical librarianship. 

Officers were elected for the coming year (Science, 
118, 40 [1953]). 


Scientists in the News 


Harold M. Janney, Medical Director of the U.S. 
Penitentiary, Atlanta, Ga., since 1950, has been ap- 
pointed Medical Director of the Bureau of Prisons 
by the U.S. Department of Health, Education, and 
Welfare. The Public Health Service administers the 
medical care, health, and hospital activities in Federal 
penal and correctional institutions for the Bureau of 
Prisons of the Department of Justice. 


The Honor Seroll of the American Institute of 
Chemists, awarded annually by the Chicago Chapter 
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of the Institute for distinguished service to the pro- 
fession of chemistry, will be presented this year to 
Hilton Ira Jones, Managing Director of Hizone Re- 
search Laboratories, Wilmette, Ill. Dr. Jones has been 
selected to receive this honor because of his marked 
influence upon the profession of chemistry through 
his activities as a teacher, research director, lecturer, 
and organizer of and participant in scientific groups. 


Wunibald I. E. Kamm, a consulting engineer for 
the U.S. Air Foree and formerly Professor of Me- 
chanical Engineering at the Technical University of 
Stuttgart, Germany, has been named Research Pro- 
fessor of Vehicle Mechanics at Stevens Institute of 
Technology. He will also hold the post of Senior 
Scientist in the Institute’s Experimental Towing Tank 
Laboratory. 


Chester Scott Keefer has been made Special Assist- 
ant for Health and Medical Affairs to the Secretary 
of Health, Education, and Welfare. Dr. Keefer plans 
to fill his newly created position on a part-time basis, 
also continuing as Wade Professor of Medicine at 
Boston University and as Physician-in-Chief at 
Massachusetts Memorial Hospital. 


Robert H. Knapp, Associate Professor of Psychol- 
ogy at Wesleyan University, has been named by the 
Ford Foundation as Deputy Director of the Behav- 
ioral Sciences Division. 


At Kent State University, Ohio, L. L. Lowenstein 
is retiring as Head of the Department of Mathematics 
but is continuing to serve as Professor of Mathema- 
ties. L. E. Bush, a professor at the College of St. 
Thomas, St. Paul, Minn., sueceeds Dr. Lowenstein. 


William C. Looney, formerly a professor at Lam- 
buth College, Jackson, Tenn., has been appointed as 
chemist in the Research and Development Department 
of The Chemstrand Corporation. 


Laurence S. Maynard, formerly Deputy Commis- 
sioner of the Suffolk County, N.Y., Department of 
Health, has joined the staff of the Medical Depart- 
ment of the Brookhaven National Laboratory. 


The Carbohydrate Division of the American Chemi- 
eal Society has named George P. Meade “Man of the 
Year.” Mr. Meade is co-author of Cane Sugar Hand- 
book, which is the second oldest industria] manual in 
continuous publication. 


Robert Franklin Mehl, Director of the Metals Re- 
search Laboratories and Professor of Metallurgy at 
Carnegie Institute of Technology, is to receive the 
Francis J. Clamer Medal. The Franklin Institute of 
Pennsylvania is honoring Dr. Mehl for “his numer- 
ous useful contributions in the fields of theoretical 
and applied metallography and metallurgy.” Presen- 
tation will be made at the Institute’s annual Medal 
Day Ceremonies, at which time Adolph Meyer, retired 
Managing Director and Chief-Engineer of Brown 
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Boveri & Company, Ltd., Baden, Switzerland, will 
also be honored. He will be awarded the George R. 
Henderson Medal “in consideration of his basic con- 
tributions to scientifie research on the Gas Turbine 
power plant, and, in particular, his pioneer work in 
the develpoment of the first suecessful Gas Turbine 
Locomotive.” 


Robert M. Parke has been named Manager of the 
Materials and Processes Section of the Metallurgy 
Research Department in the General Electric Research 
Laboratory, Schenectady. 


W. H. Sellers, a professor at Alderson-Broaddus 
College, has accepted a position as a flutter and vibra- 
tion technologist with Fairchild Aireraft Division, 
Hagerstown, Md. 


Irving Serlin, recently a research associate in the 
Department of Medicine at Columbia University, has 
been appointed to the staff of the Brookhaven Na- 
tional Laboratory. He will collaborate in investiga- 
tions on the metabolism of amines in the Medical De- 
partment’s Division of Physiology. 


Hanor A. Webb is retiring after 36 years of service 
at the George Peabody College for Teachers, Nash- 
ville, where he organized the Departments of Chemis- 
try and of Science Education. 


Frank E. Whitacre, Chief of the Division of Obstet- 
ries and Gynecology at the University of Tennessee 
College of Medicine and the John Gaston Hospital, 
has resigned, effective Sept. 30, to accept a similar 
position at Vanderbilt University. 


John H. Woodburn, Assistant Professor of Science 
at Illinois State Normal University, has joined the 
staff of the National Science Teachers Association as 
Assistant Executive Secretary. He will have ehief 
responsibility for the Future Scientists of America 
Foundation activities and projects, but will render 
service to the Association in other ways as well. He 
has also accepted a part-time appointment to the 
staff of MeCoy College of The Johns Hopkins Uni- 
versity in Baltimore. 


Education 


The American Cancer Society, in conjunction with 
the Columbia Broadeasting System TV Network, will 
produce during 1953-54 a series of closed-circuit 
eolor television programs for doctors in general prac- 
tice. There will be thirty, one-hour closed-circuit color 
television broadeasts which will be viewed by practi- 
tioners in six major cities in the northeast—Boston, 
Philadelphia, Pittsburgh, Detroit, Toledo, and New 
York—with the possibility that other cities will be 
added as the series progresses. All programs will 
originate in New York, from the Columbia-Presby- 
terian Medical Center and from the Memorial Center. 
The tentative starting date for the series is Oct. 21 
from 5:00 to 6:00 p.st. Programs will be broadcast 
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on alternate Wednesdays until Dee. 2, after which 
they will be presented weekly. Approximately 3000 
physicians will view the programs. This represents the 
total number which the receivers at the outlet cities 
can accommodate, namely, 500 per receiver. 


In accordance with its policy of rotating chairman- 
ship and, as occasion demands, other exeeutive offices, 
the Department of Geology, Columbia University, has 
made the following changes: Marshall Kay has been 
appointed Executive Officer for a term of three years, 
succeeding Walter H. Bucher; Professors Kay, 
Charles H. Behre, Jr., and Paul F. Kerr form the 
Executive Committee; and Professor Maurice Ewing 
is Director of the Lamont Geological Observatory. 


The annual series of lectures by the Harvey Society, 
given under the patronage of the New York Academy 
of Medicine at its headquarters, begins on Sept. 24 
with a presentation on “The Metabolism of Sulfur 
and Its Relations to General Metabolism” by Claude 
Fromageot, Professor of Biological Chemistry, Fac- 
ulty of Sciences, University of Paris, France. The 
lectures for the next four months will be: 

Oct. 15, “Adenosinetriphosphate and Motility of 
Living Systems.” Hans H. Weber, Professor of Physi- 
ology and Direetor of the Physiological Institute, 
University of Tiibingen, Germany. 

Nov. 19, “Metabolism and Funetion of the Nerve 
Cell.” David Nachmansohn, College of Physicians 
and Surgeons, Columbia University, New York. 

Dee. 17, “The Significance of the Intermediate 
Substances of the Connective Tissue in Human Dis- 
ease.” Paul Klemperer, Pathologist to the Mount 
Sinai Hospital and Professor of Pathology, College 
of Physicians and Surgeons, Columbia University, 
New York. 

Jan. 5, “Genetic Chemistry of the Pneumococcal 
Transformations.” Rollin D. Hotehkiss, Associate 
Member, The Rockefeller Institute for Medical Re- 
search, New York. 


Grants and Fellowships 


A new fellowship program for qualified radiologists 
who wish to have additional periods of training at 
certain clinies in the United Kingdom, the Seandi- 
navian countries, and France has been announced by 
the American Cancer Society. Fellowships are avail- 
able for 1 year to American citizens who are under 
40 years of age. Applications, which may be obtained 
from the New York office of the ACS, should be ac- 
companied by letters of acceptance from the foreign 
institution in which the fellowship period will be 
spent. 


The latest allocations by the Damon Runyon Memo- 
rial Fund for Cancer Research, which total $146,- 
860 for July and August, have sent the Fund’s cancer 
research grants since 1946 over the $7,000,000 mark. 
Since the memorial fund was established in December, 
1946, $7,068,716 has been allocated in 380 grants and 


September 18, 1953 


251 fellowships in 168 institutions in 47 states, the 
District of Columbia and 14 foreign countries. 

An institutional grant of $7,000 to the Hitchcock 
Research Foundation at Dartmouth College marked 
the first grant for medical research in that state. Three 
grants, totaling $37,480, went to the College of Physi- 
cians and Surgeons at Columbia University. The 
other awards were: 


New York University Washington Square College of 
Arts and Sciences, $9,500 for a cancer research project 
under Morris H. Harnly. 


Fordham University, $7,200 for a project on the role 


of nucleic acid in growth phenomena under Leopold 
Cerecedo. 


Sloan-Kettering Institute~Memorial Center, $24,300 for 
a continued study of cancer of the respiratory and upper 
gastro-intestinal tracts under C. P. Rhoads and Emerson 
Day. 

Lobund Institute at Notre Dame University, $20,500 
to support, for the fourth year, studies on germ-free life 
as a biological tool for cancer research. 

University of California School of Medicine, San Fran- 
cisco, $13,920 for a project under David M. Greenberg. 

Buffalo University School of Medicine, $12,960 for 
research work being conducted by Ernest Witebsky. 

Wills Eye Hospital, Philadelphia, $4,800 for an in- 
vestigation of the transplantation of tumors into the 
fundus of the eye by Irving H. Leopold. 

Two research fellowships were granted, one for 
$5,400 to Henry J. Vogel for his studies at the Osborn 
Botanical Laboratory at Yale University, and the 
other, amounting to $3,800, went to Fred Rothstein 
at the Massachusetts Institute of Technology. 


The Division of Medical Sciences of the National 
Research Council is accepting applications for post- 
doctoral research fellowships for 1954-1955. These 
awards are designed to offer research experience for 
promising individuals who look forward to investiga- 
tive careers, and not to provide practical experience 
in the clinical field. Ordinarily, fellowships are not 
granted to persons over thirty-five years of age. The 
following programs are announced : 

Fellowships in Cancer Research are awarded by the 
American Cancer Society on recommendation of the 
Committee on Growth of the Division of Medical Sci- 
ences. Awards are available for study in all branches 
of the biological, chemical and physical sciences, and 
of clinical investigation applicable to the study of 
growth, typical or malignant. Citizens of the United 
States are eligible. 

British-American Exchange Fellowships in Cancer 
Research also are awarded by the American Cancer 
Society upon recommendation by the Committee on 
Growth. They are offered to citizens of the United 
States for advanced study in Great Britain in special- 
ized fields pertaining to the problem of cancer. Similar 
fellowships are awarded by the British Empire Cancer 
Campaign to young British scientists for research in 
the United States. 


Fellowships in the Medical Sciences, supported by 
The Rockefeller Foundation and by The Lilly Re- 
search Laboratories, are administered by the Medical 
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Fellowship Board of the Division. Fellows are ex- 
pected to devote themselves to research in the basic 
medical sciences. The Rockefeller Fellowships are open 
to citizens of the United States and Canada; the Lilly 
Fellowships only to citizens of the United States. 

Fellowships in Tuberculosis are also administered 
by the Medical Fellowship Board under a grant from 
the National Tuberculosis Association. These awards 
are designed to promote the development of investi- 
gators in fields related to tuberculosis. They are open 
to citizens of the United States who are graduates of 
American schools. 

Fellowships in Radiological Research are adminis- 
tered by the Division’s Committee on Radiology for 
the James Picker Foundation. The Foundation has ex- 
pressed particular interest in the support of eandi- 
dates who propose to carry on research oriented 
toward the diagnostic aspects of radiology. Appoint- 
ments are not limited to citizens of the United States. 

Applications for 1954-1955 under any of these pro- 
grams must be postmarked on or before 10 December 
1953. Fellowships are awarded in the late winter or 
early spring. Complete details and application blanks 
may be obtained from the Fellowship Office, National 
Research Council, 2101 Constitution Avenue, N.W., 
Washington 25, D.C. 


The John and Mary R. Markle Foundation will con- 
tinue for a seventh year the Scholar in Medical Sci- 
ence program to help scientists on medical school fae- 
ulties to become established as teachers and investiga- 
tors in their chosen fields. A total of 111 Scholars on 
the staffs of 55 medical schools in the United States 
and Canada have been aided by these grants since the 
program began in 1948. Twenty-one were appointed 
in 1953. The number to be named in 1954 has not been 
determined. 

Each medical school is invited to nominate one fae- 
ulty member as a candidate for the five-year, $30,000 
grant. For support of each Scholar selected, the med- 
ical school receives an annual grant of $6,000 for the 
term of the appointment. All nominations should be in 
the Foundation offices on or before December 1, 1953. 
On request, a booklet giving further information will 
be sent by the Foundation, 14 Wall Street, New 
York 5. 


In the Laboratories 


The Armour Research Foundation of the Illinois 
Institute of Technology has announced a new brochure 
describing the facilities and services available to in- 
dustry for research in all phases of the food tech- 
nology field. 


Davis & Geck, a unit of the American Cyanamid 
Company, has opened a new plant in Danbury, Conn. 
The Danbury plant will manufacture the surgical 
sutures and specialties now being produced at 57 Wil- 
loughby St., Brooklyn, N.Y. 


Eastman House in Rochester, New York, has in- 
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stalled a special photographie exhibit saluting the 
Bausch & Lomb Optical Co. on the oceasion of its 
100th Anniversary. The exhibit consists of two photo- 
graphie presentations, each of which is shown on a 
series of five panels. It also includes a display of old 
and new photographie optical products. 


The Edwal Laboratories, Inc., has become the Ring- 
wood Chemical Corporation. 


The Hunter Associates Laboratory, Falls Church, 
Va., is a small, new laboratory specializing in the 
measurement of light. It has been established to meet 
the need of busy chemists, engineers, and executives 
for a source of information and data on the photo- 
metric properties of their products. 


The North American Philips Company, Inc. has 
announced that the fall session of the X-Ray Diffrac- 
tion School will be held during the week of Oct. 5-9 
at its plant at 750 South Fulton Ave., Mount Vernon, 


A group of six chemists at the Eastern Regional 
Research Laboratory, U.S. Bureau of Agricultural and 
Industrial Chemistry, Philadelphia, has received the 
Department of Agriculture’s Distinguished Service 
Award for research which led to the use of modified 
fats and oils in plastics. Those honored were John T. 
Seanlon, Daniel Swern, Hogan B. Knight, Edmund 
F. Jordan, Jr., Thomas W. Findley, and Geraldine 
Billen Dickel. 


At the U.S. Naval Ordnance Laboratory, White Oak, 
Md., the Technical Shops have completed and officially 
opened a new heat treating room. This new facility 
makes available to NOL’s engineering staff flexible 
and considerably varied services relating to the hard- 
ening, tempering, and annealing of steels and other 
metals for special uses. 


Meetings and Elections 


AAAS Section G—Botanical Sciences has added to 
its program for the Boston Meeting of the Association 
the SECOND NATIONAL POLLEN CONFER- 
ENCE. The plan of the first conference, held at Yale 
University in February, will be repeated at Boston, 
with papers on completed work and studies in prog- 
ress, together with round-table discussions of prob- 
lems in pollen and spore work. Persons interested in 
any phase of palynology are invited to participate. 
In the spring of 1954, pollen workers will meet at the 
University of Michigan for a program of field trips, 
demonstrations, and exhibits. The Pollen Conference 
at Boston will be cosponsored by the Ecological So- 
ciety of America. 

Contributed papers in all fields of botany are also 
welcome for the general sessions of Section G at the 
Boston meetings. The Secretary wishes to remind 
authors that their titles must be sent to Stanley A. 
Cain, School of Natural Resources, University of 
Michigan, Ann Arbor, by October 10. 
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The American Association of Neuropathologists has 
elected the following officers for 1953-54: pres., Clem- 
ens E. Benda, Walter E. Fernald State School; v. 
pres., Raymond D. Adams, Massachusetts General 
Hospital; see.-treas., Leon Roizin, New York Psy- 
chiatrie Institute. 

The American Society for Testing Materials has 
elected the following officers for 1953-54: pres., 
Leslie C. Beard, Jr., Socony-Vacuum Laboratories, 
New York; v. pres., C. H. Fellows, the Detroit Edison 
Co. 

The Society for Applied Spectroscopy has elected the 
following officers for 1953-54: pres., Van Zandt Wil- 
liams, The Perkin-Elmer Corp.; v. pres., Paul E. 
Lighty, Federal Telecommunications Lab.; sec., C. A. 
Jedlicka, United States Testing Co., Ine. 


Miscellaneous 

Discovery of an 8400-foot deep basin six miles long 
and two miles wide on the floor of the Pacific Ocean 
off the west coast of Mexico has been announced by 
the Allan Hancock Foundation for Scientific Research 
at the University of Southern California. The newly 
surveyed area covers 1500 square miles, more than 
the state of Rhode Island. It has been named the 
Velero Basin because it was found from the research 
ship Velero IV. 

AAAS, administrator of the $2,000 George West- 
inghouse Science Writing competition, has announced 
that nine prominent figures in education, journalism, 
and science have been named to choose the two finest 
science writing efforts of 1953. Morris Meister, Prin- 
cipal of the Bronx (N.Y.) High School of Science 
and Past President of the National Science Teachers 
Association, is chairman of the board of judges. The 
other judges are: James A. Linen, Publisher, Time 
magazine; Henry R. Aldrich, Secretary and Editor-in- 
Chief, Geological Society of America; Geoffrey Edsall, 
Director, Immunology Division, Army Medical Service 
Graduate School; John R. Dunning, Dean, Faculty of 
Engineering, Columbia University; Rudolph Flesch, 
Readability Consultant; C. C. Hemenway, former Edi- 
tor, Hartford (Conn.) Times; Hillier Krieghbaum, 
Professor, New York University Department of Jour- 
nalism; and Raymond L. Taylor, Associate Adminis- 
trative Secretary, AAAS. 

Construction and operation of the world’s fastest 
high-speed general-purpose digital computer (elec- 
tronie brain) has been announced by Argonne Na- 
tional Laboratory. The computer, known as the 
ORACLE (Oak Ridge Automatic Computer, Logical 
Engine), was designed and constructed at Argonne 
by a staff of engineers from Argonne and Oak Ridge 
National Laboratory under the direction of J. C. Chu. 
It will be installed at Oak Ridge early this fall, and 
will be used by the Oak Ridge National Laboratory 
mathematical panel under the direction of Dr. A. S. 
Householder. 

The new computer, built at a cost of $350,000, con- 
tains three features that make it superior to other 


September 18, 1953 


computing devices. First, its internal memory system 
has the greatest capacity of any high-speed general- 
purpose computer ever built. It can receive, retain, 
and process as many as 2,048 twelve-digit decimal 
numbers, which is twice that handled by computers of 
this type and about eight times that of most of the 
earlier machines. Second, the ORACLE is provided 
with a remotely controlled auxiliary memory system 
(magnetic tape) that provides for the memorizing or 
storing of four million words. This is the largest 
memory system ever contemplated for a computer. 
Third, the ORACLE is the fastest of the general-pur- 
pose computers. It can multiply twelve-digit numbers 
such as 999,999,999,999 by 999,999,999,999 in less than 
1/2000 of a second. The addition of two twelve-digit 
decimal numbers takes place in about 5/1,000,000 of a 
second. A difficult mathematical problem that would 
take about 5 to 6 years for two mathematicians to solve 
with the use of desk-type electric calculators could be 
completed in about 20 to 30 minutes by the ORACLE. 


Recent visitors from abroad at the National Bureau 
of Standards: 

Armando Michelangeli, Ministry of Public Works, 
Caracas, Venezuela. 

Walter S. Michel, National Research Council, Ottawa, 
Canada. 

Nayar-Ul-Haq, Assistant Mechanical Engineer, Paki- 
stan State Railways, Karachi, Pakistan. 

Arshad Munir, Assistant Mechanical Engineer, Paki- 
stan Government Railroads, Pakistan. 

Thannickal Radhakrishnan, Senior Scientific Assistant, 
Ahmedabad Textile Industry’s Research Association, 
Ahmedabad, India. 

M. Jacob, Director of Service de la Métrologie, Min- 
istére des Affaires Economiques et des Classes Moyennes, 
Brussels, Belgium. 

Sabri Sami, Structural Engineer, Cairo, Egypt. 

Freddy Bahli, T.C.A. Fellowship, University of Ran- 
goon, Burma. 

Elpidio C. Vera, Senior Geologist, Philippine Bureau 
of Mines, Manila, Philippines. 

Joao Baptista Perlott, Professor and Director of the 
Institute of Technology, Porto Alegre, Brazil. 

Manoel Luiz Leaio, Productivity Dept. of Manufactur- 
ers’ Association of Rio Grande do Sul, Porto Alegre, 
Brazil. 

E. R. Plumat, Chief of Central Laboratory, Union des 
Verreries Mecaniques, Belgium. 

B. J. Spenceley, England. 

M. F. Girismen, Turkey. 


Correction. In the article ‘‘ The Boston Meetings of the 
Association: A Bit of Background’’ (Science, 118, 224) 
it was stated that of the 15 past presidents of the Asso- 
ciation now living five are residents of New England. It 
should have been siz; The name of Albert F. Blakeslee, 
for the past ten years Visiting Professor of Botany and 
Director of the Smith College Genetics Experiment Sta- 
tion, Northampton, Massachusetts, instead of being 
listed in a footnote, should have been included with Karl 
T. Compton, James B. Conant, Harlow Shapley, Edmund 
W. Sinnott, and Kirtley F. Mather. Apologies are offered 
to all concerned. R. L. T. 
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Technical Papers 


Histochemical Localization of the 
Mercurial Inhibition of Succinic 
Dehydrogenase in Rat Kidney 


Kimmo K. Mustakallio and Antti Telkka? 
Department of Anatomy, University of Helsinki, Finland 


In a comprehensive review of the actions and uses 
of diureties, Pitts and Sartorius (1) concluded that 
the site of the direct tubular action of mercurial 
diuretics is unknown. The attempts made to localize 
the site of the tubular reabsorptive depression are 
based on controversial assumptions supported solely 
by indirect evidence from toxicologie and excretion 
studies. We believe that histochemistry provides a 
more direct line of approach to this problem. 

Mereury compounds combine with sulfhydryl groups 
and inhibit strongly the activity of many essential 
sulfhydryl groups requiring dehydrogenases, includ- 
ing succinic dehydrogenase (2). That the diuretic 
effect of mercurials is attributable to the sulfhydryl- 
requiring enzymes seems probable since their renal 
effects, as well as their systemic toxicity, ean be abol- 
ished by the administration of BAL, containing two 
sulfhydryl groups. 

In fact, Handley and Lavik (3) have found that 
mercurial diureties significantly depress the total suc- 
cinic dehydrogenase activity of the rat kidney. We 
have made an attempt to localize the site or sites of 
this inhibition within the renal tubule of the rat kidney 
using blue tetrazolium (BT)? as a hydrogen acceptor 
for succinic dehydrogenase (4). 

Novurit “Medica” (mereurphylline, 39.5% Hg) was 
subeutaneously administered in doses of 10-60 mg 
Hg/kg of body weight to male albino rats of the 
Wistar strain, weighing 175-200 g. The rats were 
killed by decapitation 2-6 hr after the administration 
of mereurphylline. For determining the toxicity of the 
subcutaneously administered Novurit “Medica” in this 
strain some animals were left alive. The doses over 40 
mg Hg/kg appeared to be generally lethal within 3 
days. The histochemical method of Seligman and 
Rutenburg (4) for the demonstration of succinic de- 
hydrogenase activity was followed in detail, with the 
only exception that sections of 25 » were used because, 
in our hands, such sections were more uniformly 
stained. 

In the kidneys of control animals, the sites of high- 
est enzymatie activity in the form of dark blue intra- 
cellular granules of diformazan were consistently lo- 
ealized in the cells of Henle’s loops (Fig. 1). A sharp 
line against the unstained papilla could be seen where 
the dark blue loops of Henle bent to re-enter the kid- 
ney cortex. The convoluted tubules, particularly the 


1 Aided by a grant from the Sigrid Jusélius Foundation. 
2 Obtained from the Dajac Laboratories, Monomer Polymer, 
Inc., Chicago, Ti. 
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Fic. 1. Kidney of a control rat showing heavy precipita- 
tion of diformazan, especially in cells of Henle’s loops. x 25. 


proximal ones when bulging from the glomeruli, were 
also heavily deposited with dark blue granules. The 
glomeruli were always unstained. Between the cortex 
and the medulla there was a lighter colored reddish- 
purple zone through which the heavily stained thick 
portions of Henle’s loops radiated. The collecting 
tubules were colored with a pale reddish-purple hue, 
if at all. The reddish color is due to monoformazan, a 
partial reduction product of BT, indicating lower en- 
zymatie activity. Cireulatory endothelium was un- 
stained. These observations are in agreement with the 
results of Shelton and Schneider (5). 

In the kidneys of the test animals doses of 40 mg 
Hg/kg of weight caused a complete inhibition of 
succinic dehydrogenase activity within 2-4 hr except 
in some sections; in these a very pale reddish shade 
could be seen in the cortex. The doses of 20 and 30 mg 
Hg/kg mhibited nearly completely, within 2-6 hr, 
the succinic dehydrogenase activity of Henle’s loops 
in the medullary area (Fig. 2) The kidney cortex of 
these animals showed a reddish-purple color instead 
of the dark blue pigmentation of control animals. The 
staining of the proximal and distal convoluted tubules 
was diminished roughly in the same proportion. The 
dose of 10 mg Hg/kg caused within 4 hr a moderate 
depression of the dehydrogenase activity in the cells 
of Henle’s loops in the medullary area, the activity in 
the cortex remaining nearly unchanged. The changes 
after doses of 10-40 mg Hg/kg were reversible within 
3 days. 

The most characteristic finding in the kidneys of all 
our test animals was that the succinic dehydrogenase 
activity disappeared first from the thicker portion of 
Henle’s loop. Duggan and Pitts (6) assumed that a 


Fic. 2. Kidney of a test animal showing nearly complete 
inhibition of succinic dehydrogenase activity in the loops of 
Henle 4 hr after administration of mercurphylline (20 mg 
Hg/kg of body weight). x 25. 
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large dose of a diuretie could completely block reab- 
sorption in that segment of tubule on which it acts. 
According to them, the proximal segment, in which 
water and electrolytes are reabsorbed as an isosmotic 
solution, is responsible for two-thirds or more of the 
total renal reabsorptive capacity for water and so- 
dium. Their observation that large doses of mercurial 
diureties block about 20% of the reabsorptive capacity 
led them to assume that mercurials act on the distal 
segment. In the distal segment of the tubule, water 
must be reabsorbed against an osmotic gradient, a 
process that requires energy. Suecinie dehydrogenase, 
involved in the citric acid eycle of Krebs, probably 
participates in formation of this energy. 

Our results support the view that mercurial diureties 
act on the distal segment of the tubule because the 
activity of succinic dehydrogenase, after the adminis- 
tration of the mercurial, first disappeared from the 
region of the distal tubule, in which the concentrative 
reabsorption of water begins. In the distal convoluted 
tubules, however, such a complete inhibition could not 
be observed. 
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Observations on the Daily 
Movements of Fishes? 


Arthur D. Hasler and James R. Villemonte? 


Departments of Zoology and Civil Engineering, 
University of Wisconsin, Madison 


Earlier work in this laboratory (1, 2) deseribed a 
pre-sundown movement of schools of perch (Perca 
flavescens) from 25-35-ft depths, where they hover in 
the daylight hours, onto a 18- to 30-ft shelf adjacent 
to Second Point in Lake Mendota. At sunrise the 
movement is reversed. 

This study was made with an echo-sounding unit in 
a 40-ft Navy launch that records sound pulses return- 
ing from the bottom of the lake and from intervening 


1 Supported in part by a grant from the U. S. Office of 
Naval Research and in part by the Research Committee of 
the Graduate School from funds supplied by the Wisconsin 
Conservation Department and the Wisconsin Alumni Research 
Foundation. 

2 Acknowledgment is made to L. V. Whitney and R. C. 
Dugdale for aid in designing and assembling the electronic 
auxiliary units to the NJ-9 echo sounder; to R. A. Ragotkie, 
W. J. Tudor, J. J. Tibbles, R. J. Loeffler, W. J. Wisby, and 
J. R. Nursall for aid in servicing the divers, lights, and tele- 
phones; to O. von Frisch, J. R. Nursall, and J. T. Durkin, 
who denied themselves the comforts of terrestrial life to 
Serve as diving observers. 
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schools of fish (3, 4). An oscilloscope attachment was 
built into both the transmitting and receiving cireuits 
of a U.S. Navy pattern NJ-9 echo sounder to permit 
the keying of the sound transmission by the blanking 
pulse to characterize the echo by a seope-tube trace. 
The cireuit was changed to obtain unsaturated d-c 
(Fig. 1) and a-e (not illustrated) signals that are 


SURFACE 
FISH 
BOTTOM ECHO 
= 


\ 


Fic. 1. Echo trace of saturated d-c signal of oscilloscope 
showing fish midway between surface and bottom. 


proportional to the strength of echo. The oscilloscope 
permits any part of the trace to be isolated and mag- 
nified for more detailed study. In depths less than 10 
ft, where the reverberations from the outgoing trans- 
missions tend to blend with and obseure the echo, the 
amplifier gain can be adjusted so that only the echo 
will be accepted. Searches, therefore, at depths of 5- 
10 ft can be made. Details of the cireuit will be pub- 
lished elsewhere. 

It was seen on the oscilloscope sereen that the 
schools of perch moved onto the Second Point shelf 
high over the bottom during their pre-sundown, in- 
shore movement and reached their greatest concentra- 
tion during the hour before sunset. They settled lower 
as twilight approached and their echo trace blended 
finally into the bottom echo. No further evidence of 
their presence was discernible on the instruments after 
darkness set in. 

A diver, equipped with an aqualung and communi- 
eating with the boat via throat microphones, descended 
to the bottom at intervals during the pre- and post- 
sundown period. This was repeated on eight different 
evenings in July and August, 1952. The divers used 
spotlights for observations after dark. 

Pre-sundown observations revealed the perch, 6-11 
in. in length, aggregated in tight schools with 8-10 in. 
between individuals. As long as there was sufficient 
light for the diver to see without artificial light, the 
fish moved in schools off the bottom. Figure 1 shows 
the oscilloscope echo from the fish. 

After sundown the divers, aided by spotlights, 
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Fic. 2. Echogram of school of fish, 15-25 ft below surface. 


found no schools of pereh; instead, the fish had dis- 
persed along the bottom. Individual perch were ob- 
served resting with their pectoral fins touching the 
sand. When disturbed by the light or the currents 
from the moving diver, they would move briskly ahead 
to eseape the spotlight beam and sink again to the 
bottom. At daybreak they rose from the bottom, con- 
gregated in schools, and moved out to deeper water. 

On a bank off Burrows Park, perch feed and hover 
over the bottom (depth 35 ft) at 15- to 25-ft levels 
during daylight hours. However, the perch schools 
break up and settle to the bottom by darkness. They 
do not move inshore as do those at Second Point. The 
rate of settling observed appears well within the 30% 
change in pressure to which a physoclist fish, such as 
perch, can adapt (5), over a 2-3-hr period. 

Previously, we had assumed, on the basis of spo- 
radic gillnet sets, that in daytime perch hovered as 
deep as 45 ft in summer. Our midday echograms 
record the great majority at 25-35 ft (Fig. 2). There- 
fore, the movement toward shore requires very little 
change in depth—chiefly a horizontal movement with 
only minor vertical changes. Midday echo-sounder 
records during July revealed heavy concentrations of 
fish in the areas off Second Point. 

Among aquarists, a “sleep” of fishes is commonly 
observed. This fact was reported as early as 1874 
(6, 7). Also, perch have been observed on the bottom 
of an aquarium at night (8). 


TABLE 1 


RELATIVE INTENSITIES OF LIGHT, IN Foot-CANDLES,* AT 
Various TIMES AND DEPTHS FoR LAKE MENDOTA 
ON A TYPICAL JuLY Day 


Hours Before Sunset 


Depth, 
meters 3 2 1 0 
Surfacet 2600 2200 1000 100 
550 460 210 21 
z 168 141 64 6 
6 50 42 19 1.9 
8 15 12 5.7 0.67 
10 t 3 1.7 0.17 


* To convert foot-candles into lux, or lumens per square 
meter, multiply values in table by 10. 

+ Data for surface intensities are based on Madison Weather 
Bureau records for a typical clear July day ; underwater in- 
tensities measured with a Weston Photronic Cell. 
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During summer and early fall, a rapidly changing 
light intensity obviously sets off the movement, but 
how it operates and how the fish off Second Point 
appear to orient toward the southern shallows rather 
than toward the shore in another direction remains 
unexplained. Light values are given in Table 1 for 
various depths in Lake Mendota for a typical clear 
July day during the migration hours. 

It might be postulated that with approaching twi- 
light the perch, accustomed to seeing one another, lose 
their tendency to school, settle to the bottom, and 
maintain contact with the sand. Also, it is possible 
that this nocturnal quiescent behavior could have sur- 
vival value in escaping natural enemies, many of 
whom, like the northern pike, hunt for food at night 
and perceive prey principally by vibrations resulting 
from the latter’s swimming movements. During the 
day the perch move to open water, an area in Lake 
Mendota where there is an abundant supply of 
plankton, their chief food, and where there are few 
predators. 
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A Method for Quantifying the 
Intensity of Pain’ 


Henry K. Beecher 


The Anesthesia Laboratory of the Harvard Medical School, 
Massachusetts General Hospital, Boston 


With the development of pharmacology as it ap- 
plies to the influence of drugs on sensation, there is 4 
need for demonstrating whether one can in fact deal 
with the matter of intensity of subjective responses 
and the modification of intensity by chemical agents. 
Two aspects of this problem will be dealt with: First, 
a means for indicating and following the intensity of 
pain in a group of individuals will be presented. This 
is an index which permits mathematical validation of 
difference. Second, the use of the method in compar- 
ing the effectiveness of two analgesic agents in the 
treatment of severe pain will be described. Where 
agent A and agent B both relieve pain of moderate 
degree equally well, there is still the highly practical 
problem of determining if one is more effective than 
the other in relieving severe pain. 


1This investigation was supported in part by a grant 
awarded by the Committee on Drug Addiction and Narcotics, 
National Research Council, from funds contributed by a group 
of interested pharmaceutical manufacturers, and in part by 
the Medical Research and Development Board, Office of the 
Surgeon General, Department of the Army. 
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TABLE 1 

MoRPHINE 
No. of doses 

in sequence 1 2 3 4 5 6 

Response + - + + + += 
Patients 43 38 38 25 58 15 53 15 59 22 337 
Relieved 53% 60% 79% 78% 73% 83% 

TABLE 2 

MorPHINE 
Doses 1 2 3 
Response + - + = + = 
Patients 34 11 39 9 43 7 
Relieved* 76% 81% 86% 
Patients 32 8 46 6 
Relieved? 80% 88% 


* Pain did not return after 3 doses. 
+ Pain did not return after 2 doses. 


Measurement of pain depends upon how much anal- 
gesic is required to relieve the pain (1-3). To be sure 
this is indirect, but no more so than determination of 
the acidity of a solution by the quantity of standard 
alkali used to neutralize it. We depend upon average 
pain, defined as the average response elicited from 25 
or more individuals in pain (postoperative), sur- 
rounded with the restrictions and controls mentioned 
in other papers (1-3). If the maximum useful dose 
of morphine falls far short of relieving this pain, then 
it seems reasonable to say that this pain has greater 
severity, greater intensity, than a pain that is more 
completely relieved by the same initial dose of the 
same analgesic. The concept of group effect will per- 
haps always be necessary in dealing with general 
problems of pain and other subjective ailments. 

The data in Tables 1 and 2 represent the response 
to 10 mg morphine (salt) /70 kg body weight in pa- 
tients having steady, severe pain in a surgical incision. 
The material was gathered as descibed earlier (3). 
In the tables and figure, pain A was 53% relieved, 
pain B, 76%, and pain C, 80% relieved by the 
same first dose of morphine. The conclusion ap- 
pears to be justified that the pain that was hard to 
relieve and required the most narcotic before its cure 
was effected was the most severe, most intense pain 
(53% compared with 80%). Since we are dealing with 
a system of relativities, we require a situation where 
the pain is changing in intensity in a known diree- 
tion, in this case toward disappearance, over a fairly 
well-defined time interval. 

To fulfill our first task, we can construct from the 
data an index which represents the intensity of the 
pain under study: 


First dose effectiveness (N) 


Average pain index = elfectivences (D) 


where the third dose represents the maximum aver- 
age effectiveness of the agent. In the present instance 
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1 =53/79 = 0.67. Or, in the case of the second task, to 
compare 2 agents, one can say 


=p must = D,, then I = N,/N,. 

If we do not impose this condition (D,=D,) we 
run into absurdities that destroy the usefulness of the 
method. We are limiting our consideration here to 2 
agents which we know (or can determine) have the 
same average maximum effectiveness (their curves 
of effectiveness approach the same asymptote), but 
which we want to examine to see if one is more effee- 
tive than the other in relieving severe pain. 

Lest there be any confusion, it must be made clear 
that with the same drug and the same dose, the per- 
centage relief of pain parallels severity, intensity, of 
the pain. With 2 drugs in the same group of random- 
ized patients, we have a different purpose; here, dif- 
ferential percentage relief permits comparison of the 
relative effectiveness of the 2 drugs. We cannot de- 
termine severity, intensity, of pain by comparison of 
2 drugs in one group on one oceasion. 

To the extent that the first to third dose ratio is 
below unity we have evidence that the initial pain 
was severe. As the index approaches unity, provided 
the denominator represents the maximum effective- 
ness of the given narcotic agent, the pain is diminish- 
ing in severity. If the current effectiveness, the index, 
falls, the severity is increasing. One could also deal 
with this problem by difference of N, and N,, when 
D, equals D,. Such an approach has the advantage 
that statistical validation of difference is then some- 
what easier than it is when the ratios are used. We 
prefer, however, since we are dealing in this aspect of 
the problem with comparisons, to think in terms of 
percentage gain rather than absolute gain. 

When the method is used for comparison of the 
effectiveness of 2 agents on the severity of pain this 
is done in the same group of patients, half of whom 
are treated with one agent on the first dose and half 
with the other, each half of the patients on the second 
dose receives the agent not used on the first dose. 

It can be argued when 2 agents are appraised, that 
one need only compare their percentages of effective- 
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ness. This can lead to an unreal situation by implying 
that the possible scale is percentagewise 1—100, yet, 
actually, the possible range is more nearly 30-80 
(from the effectiveness of a placebo to the maximum 
effectiveness of morphine). Use of the ratio of first 
and third doses, where the third falls on a line near the 
asymptote, thus ties the situation down to the possible. 

Heretofore we have always worked with average 
pain. In the present study this has been broken down 
for the first time into 2 distinct degrees: (1) See 
eurve A of the Fig. 1. Reasons have been presented 
why this represents, initially (first dose level), severe 
pain; (2) Curves B and C (not different from each 
other, but different from curve A) represent pain 
more completely relieved by the 1st dose of morphine. 
A system has been presented for indicating and fol- 
lowing the intensity of pain in a group of individuals. 
This has been expressed as an index that permits 
mathematical validation of difference from one inter- 
val to another. Finally, a system has been described 
for comparing the effectiveness of 2 analgesic agents 
on really severe pain, agents which are undifferen- 
tiable when studied with average pain. 


References 


1. Berecner, H. K. Science, 116, 157 (1952). 

2. Denton, J. E., and Bercuer, H. K. J. Pharmacol. Exptl. 
Therap., 141, 1051 (1949). 

3. Keats, A. S., Beecuer, H. K., and MostTetier, F. C. J. 
Appl. Physiol., 1, 35 (1950). 


Manuscript received May 20, 1953. 


Methods of Obtaining Quinones 
from Flour Beetles 


Rolf K. Ladisch and Bernard McQue* 


Pioneering Research Laboratories, 
U. S. Army Quartermaster Laboratories, 
Philadelphia, Pennsylvania 


Flour beetles Tribolium confusum J. du V. and Tri- 
bolium castaneum (Herbst) (1) secrete from thoracic 
and abdominal glands derivatives of p-benzoquinone 
(2). Because these quinones occur naturally and since 
similar synthetic quinones have profound biological 
effects (3), investigations into the chemical and bio- 
logical significance of the beetle secretion have been 
under way for a number of years. To obtain an ample 
supply of test substance we have improved existing 
methods (4) of culturing and extracting the insects. 

Culturing. Eight ounces of finely ground Wheats- 
worth graham flour with 5% Fleischmann’s pure dry 
yeast added were introduced with 2000 insects in a 
quart Mason jar. The jar was sealed by a soft rubber 
gasket, a screen wire circle (40 mesh), and the outer 
part of the screw cap. About 40 jars each were stacked 
in iron trays 38 in. long, 9 in. wide, and 3 in. deep. 
The cultures were kept in a conditioned dark room at 
32° C and 80% RH. After 6 weeks, the contents of 4 


2 Thanks are due Louis M. Roth for his active interest in 
the development of the extraction method and for furnish- 
ing us with cultures of 7. confusum and T. castaneum. 
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Fic. 1. Beetle separator. 


jars each were sifted through a 22-mesh plastic cloth 
sereen. The portion remaining on the sieve comprising 
beetles, larvae, pupae, shed skins, and other coarse 
material was transferred to a clean Mason jar that 
was sealed as before except that a half-circle of card- 
board covering the lower half of the jar opening was 
used in place of the wire screen. The surface of the 
cardboard was glossy outside and dull inside the jar. 
These jars were laid on the beetle separator (Fig. 1) 
which consisted of a support, a polished steel funnel, 
and a beetle receiver. The insects climb up the card- 
board and fall through the funnel into the receiver. 
An extremely clean batch of beetles is obtained in a 
few hours’ time without further attention. 

In a widely used method of culturing, the jars are 
sealed by cloth sheeting and placed upright. We have 
found that our procedure yields a greater number of 
insects. From 10 conventional cultures each started 
with 2000 insects and maintained in the described en- 
vironment for 6 weeks a little over 1000 additional 
beetles were obtained in the average per culture. With 
our present method, 10 jars produced in the average 
more than 3000 additional insects per culture. This is 
due, possibly, to better ventilation in the jars. 

When beetles were collected for extraction, the re- 
ceiver was exchanged for a cylindrical metal flask 
fitting the bottom of the funnel. The flask contained 
some dry ice and was kept surrounded by dry ice- 
aleohol in a Dewar flask. In this manner, the insects 
falling through the funnel were instantaneously an- 
esthetized by the CO, atmosphere in the flask and 
killed by deep freezing. The quinones were thus pre- 
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served since they solidified immediately at this low 
temperature. 

Extraction of Quinones. These quinones are decom- 
posed by light, heat, moisture, and some organic sol- 
vents. They may change into undefinable polymers or 
oily brown masses. Also, they are extremely reactive 
toward compounds occurring in living matter; they 
form, for instance, additional compounds with pro- 
teins including nucleoproteins, amino acids, enzymes, 
and vitamins (5). 

Previous procedures of isolating the beetle secretion 
(4) are time consuming and yield very little of the 
unchanged quinones. We employ the mild conditions 
and efficient procedure of high-vacuum extraction (6). 
The apparatus consists of a 1-1 flask, a series of 3 
traps, and a high-vacuum pump. The flask is kept at 
40° C by a water bath while the traps are thermo- 
stated to 0, - 20, and - 78° C, progressively. About 
50,000 frozen insects (200 cc by volume) are placed 
in the flask. Upon evacuating, yellow quinones begin to 
deposit in the first trap. The main portion is collected 
in a few hours. After 24 hr there are practically no 
quinones left in the beetles, but a slight additional 
amount may be recovered by increasing the tempera- 
ture of the flask to 95° C. Finally, the yellow com- 
pounds including some yellow oil are found in the 
first 2 traps, while the remaining volatile matter, 
mainly water, is found in the coldest trap. The crude 
quinones melt between 29 and 53° C. They may be 
purified by extracting with pentane, evaporating the 
solvent, and subliming under vacuum. 

One insect weighs about 1.8 mg (7). Almost 60% of 
its weight consists of matter volatile under high 
vacuum and it produces about 25 gamma of crude 
quinones. We have observed also traces of reddish, 
greenish, and dark blue substances along with some 
sweet smelling colorless oil in the extractable portion 
of these beetles. 

For studying the effects of these insects upon and 
in contact with flour, the volatile matter is adsorbed 
directly on flour. The traps are replaced by a 1-1 flask 
with finely ground flour spread in a thin layer over 
its bottom and cooled by dry ice-aleohol. During ex- 
traction, the volatile matter deposits on the flour and 
the inner walls of the flask. After extraction, the flask 
is removed and lightly stoppered to allow for expan- 
sion of the gases while the flask is warming to room 
temperature. After several hours the extracted quin- 
ones complete their chemical reaction with the flour 
as indicated by the reddish color developing on the 
flour, if sufficient insects have been used in relation 
to the amount of flour. No visible color change is or- 
dinarily detectable on 1 Ib of bleached white flour at 
concentrations up to 10 mg of beetle secretion as 
obtained from about 400 insects. 
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Products of the Reaction between Thiamine 
and Ingredients of the Plants of Allium 
Genus: Detection of Allithiamine 

and Its Homologs 


Taizo Matsukawa, Shojiro Yurugi, 
and Toshiro Matsuoka’ 


Research Laboratory, 
Takeda Pharmaceutical Industries, Ltd., Osaka, Japan 


Fujiwara et al. (1) reported that when thiamine is 
heated at pH 8 with the alcoholic extract of the garlic 
(Allium sativum L. var. japonicum Kitamura), its 
thiochrome test becomes negative but it is restored by 
treating with cysteine, and that a erude product of 
this reaction, in spite of its negative thiochrome test, 
still possesses a remarkable activity similar to that of 
thiamine and is absorbed from the intestinal canal 
more rapidly than thiamine. They named the product 
allithiamine. 

The present authors (2) have succeeded in isolating 
pure allithiamine and have established its structure 
as 2-(2’methyl-4’-aminopyrimidyl (5’) )-methyl-form- 
amino-5-hydroxy-A*-pentenyl (3) allyldisulfide(I). 

However, in this reaction, besides allithiamine, the 
formation of its homologs having other alkyl groups 
than allyl may be assumed, especially in the reaction 
of thiamine and other plants of Allium genus whose 
sulfur-containing ingredients have not been clarified. 
For confirmation of the formation of such homologs 
it is necessary to find a method which can detect them 
distinctly. 

On the other hand, the study of the mechanism of 
the reduction of allithiamine revealed that allithia- 
mine(I) was reduced by cysteine(IV) into thiamine- 
(V) and at the same time, the liberated allylmereapto 
group combined with cysteine to form S-allylmer- 
eapto-cysteine( VI), which had already been obtained 

1The authors wish to thank Y. Asahina and 8. Kuwada, 


for encouragement during this investigation, and M. Togasi 
for his great contribution to collection of the plants. 
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by Cavallito et al. (3) from allicin( XII) and eys- 
teine(IV). It was also found that the same mecha- 
nism was true of the homologs of allithiamine. 


N=—C—NH, 
| CHO 
CH,— S—S—R 
C=C 
N—CH CH.CH,OH 


Il R=—CH, 
R=—CH,—CH,—CH, 


N=C—NH, 
| | CHO 
CHC C—CH,— SH 
CH, CH,CH.OH 


The present authors have pursued this peculiar re- 
action with great interest and have found that the 
resulting S-alkylmereapto-cysteines produce their own 
spots when subjected to paper partition chromatogra- 
phy. 

When acetic acid-butanol-water (1:4 :5) is used 
as the developing solvent, and Ninhydrin and the thiol 
agent (4) as the detecting agent, the Rf values of eys- 
tine, cysteine, (VII), (VI), and (VIII) are 0.03, 0.23, 
0.43, 0.61, and 0.7, and those of S-ethyl- and S-butyl- 
mereapto-eysteine are 0.56 and 0.78, respectively. By 
employing this method all allithiamine homologs can be 
detected, in whatever proportion they may be mixed. 

In order to utilize this method, bulbs of a plant 
of Allium genus are ground, extracted with alcohol 
(5), and the extract is reacted with thiamine at 50- 
60° C, pH 8. The solvent is distilled under reduced 
pressure and the residue is extracted with ether. The 
ethereal extract, after drying, is evaporated to leave 
a syrupy substance. The substance is dissolved in 3% 
acetic acid, and insolubles are filtered off to obtain 
a yellow-greenish solution as a standard sample, part 
of which is subjected to paper partition chromatogra- 
phy to determine the Rf value of the common amino 
acid. The standard sample is then adjusted to pH 6, 
cysteine hydrochloride is added and, this mixture is 
allowed to stand at room temperature for a while. 
The reaction mixture is adjusted again to pH 1 and 
subjected to paper partition chromatography. The re- 
sulting spots, which are positive to the thiol agent and 
are located differently from that of the common amino 
acid, represent S-alkylmercapto-cysteines and indicate 
the formation of the corresponding allithiamine homo- 
logs (Table 1). 

The same reaction was carried out with many other 
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plants such as A. cepa L. (onion), A. porrum L., A. 
schoenoprasum L., A. fistulosum L., A. fistulosum L. 
var. caespitosum Makino, A. fistulosum L. var. gigan- 


SH 

| 
CH, 
| 

+ CH—NH, 
| 
COOH 

IV 

R 
| 
| 
| 
CH, 
| 
CH—NH, 
| 
COOH 


VI R=—CH,—CH=CH, 
VII R=—CH, 
R=—CH,—CH,—CH, 


teum Makino, A. albopilosum, Nothoscérdum fragrans 
Kunth (A. fragrans Vent), and Brodia uniflora Baker. 
In all cases the formation of (VII) was detected 
weakly and in some cases (VI) and (VIII) were too. 
It is interesting to fund from the above results that 
the garlic and A. victorialis in reacting with thia- 
mine produce, besides allithiamine(I), considerable 
amounts of its methyl homolog (II) and a small quan- 
tity of propyl homolog (III), whereas A. tuberosum, 
A. bakeri, A. grayi, A. thunbergti, A. togasti, and A. 
rosenbachianum produce more (II) than (I). 


TABLE 1 
Corre- 
Detection of sponding 
Plants R-S-8-cysteine in allithia- 
ether extracts mine 
homologs 


A. sativum L. var. 
japonicum Kita- 
mura (garlic) 


VL*** VII, (VIII) I: 0, 


A. sativum L. 
(garlic) 
A. tuberosum Rottl. VI,* VII,** 


(A. odorum L.) 
A. victorialisL. var. VI,** VII,** (VIII) I,* Ill 
platyphyllum 


Hultén 
A, thunbergii Don VI, Vik”. (¥en) 
A. togasiti Hara (6) (VI), VII,** (VIII) I, Il, Il 


A. rosenbachianum VII** 


Note. Parentheses ( ) imply weak detection and no mark; 
*, **, and *** indicate that the degree of the detection in- 
creases in this order. 

* The formation of the allithiamine and its methyl homolog 
has been proved by obtaining them in crystals. 
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| 
Oo<+S 
| 0 <-S—R 
CH, 
H,N—CH 


COOH 


I —CH,—Cu=CH, XI] R=—CH, 


x &= 
xX R=—CH, 
XI R=—CH,—CH,—CH, 

The present authors have already established that 
allithiamine (I) is formed by the reaction between 
the thiol form thiamine(V) and allicin(XII) (7), a 
secondary ingredient of the garlic produced by the 
enzymatic decomposition of alliin (8). 

On the other hand, it was found that, when the 
plants other than the garlic given in Table 1 were 
treated beforehand with boiling water to inactivate 
the enzyme, they lost the ability to form allithiamine 
or its homologs. This fact shows that in the reactions 
of thiamine and these plants, the secondary ingredients 
produced by the enzymatic decomposition of the origi- 
nal ingredients take part in the reactions. 

From these facts it is presumed that the plants 
which produce (II) and (III) would then contain 
new alliin-like ingredients having methyl(X) and 


N=C—NH, 
CHO 
ay CH,—C (C—CH,—N S—S—R 
> | | \ 
o—< 
| Z 


I, CH.CH.OH 
N—CH 


I R=>—CH,—CH-CHh, 
II R=—CH, 
ii R=—CH,—CH,—CH, 


propyl(X1I) groups respectively, instead of the allyl 
group of alliin(1X) and that the methyl homolog (X) 
exists in the plants of Allium genus more extensively 
than alliin(IX). 
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The Iron(III)-Phenol Complex in 
Aqueous Solution 


Therald Moeller and Richard W. Shellman 


Noyes Chemical Laboratory, 
University of Illinois, Urbana 


The nature of purple complex produced by the re- 
action of phenol with iron(III) chloride in aqueous 
solution still remains in some question in spite of 
the many studies made upon the system. The compo- 
sition [Fe(OC,H,;),] was perhaps first suggested by 
Raschig’s early observations (1), using a substituted 
phenol, and was apparently confirmed by the colori- 
metric studies of Claasz (2). On the other hand, re- 
action in a 4:1 mole ratio to give an acidic species, 
H[Fe(OC,H,),], was indicated by the work of Wein- 
land and Binder (3). In a comprehensive study of a 
large number of systems derived from various phenols 
and iron(IITI) chloride, Wesp and Brode (4) obtained 
a single broad band in the absorption spectrum of 
each system, the position of the band depending upon 
the phenol used. With phenol itself, this absorption 
band centered at 558 mun, the intensity of the absorp- 
tion at this wavelength being increased by either added 
iron(III) or phenol, and obeying Beer’s law in mod- 
erate concentrations. Wesp and Brode reported fur- 
ther that the colored species is destroyed by either 
acid or alkali and concluded on the basis of ion migra- 
tion behavior that the composition of the species is 
[Fe(OC,H;),]-°. Babko (5), on the other hand, sug- 
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gested the presence of the cation | Fe(OC,H,) |*? and 
found its complete formation to be impossible. 

On the basis of thermometric and conductimetrie 
titration data, Banerjee and Haldar (6) reported re- 
action of phenol with iron(IIT) chloride in both 3:1 
and 6:1 mole ratios. Inasmuch as Job’s method of 
continuous variations (7, 8) showed reaction in only 
the 3:1 ratio, no partition between aqueous and 
organic phases could be detected, and ion migration 
indicated the presence of anionic iron, it was pro- 
posed that the colored species has the composition 
Fe[ Fe(OC,H,),|. More recently, however, it has been 
shown that m-cresol gives a neutral 3:1 species with 
iron (IIT) and no anionic [Fe(OAr),|~ species (9). 
On the other hand, spectrophotometric data have also 
indicated formation of a number of species of the type 
[Fe(OAr) |*? with phenols and naphthols (10), al- 
though the phenol complex itself was not studied be- 
cause of its instability. 

Lack of consistency among these reports prompted 
a further study of the phenol-iron(III) chloride sys- 
tem. In aqueous solutions, the color is destroyed by 
heat and by alkalies, precipitation of hydrous iron- 
(III) oxide oceurring in both instances. The color is 
stable in the pH range 1.7—3.0 but is destroyed by ad- 
ditional acid. Best results in producing color systems 
of reasonable stability were obtained at pH 2.2. Even 
at optimum pH, the color intensity first inereases for 
some 2 hr and then decreases with time until after 
some 12 hr or more a purple solid is precipitated. 
Dialysis also yields a purple floceulate. Microanalyses 
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Fic. 1. Effect of excess reagent upon the optical density of 
the iron(III) chloride-phenol system at 600 mn. 


of these residues gave inconsistent results showing no 
conceivable phenol-iron(III) ratios, suggesting that 
the colored solid is not the same as the colored species 
in solution but is rather an adsorption or hydrolysis 
produet, or both. 

Spectrophotometric studies on solutions of phenol 
to iron(III) mole ratios of 0.5:1,1:1, 2:1, 4:1, 6:1, 
10:1, and 20:1 indicated in all instances a single 
broad absorption band centering at 550-560 mu, in 
agreement with the observations of Wesp and Brode 
(4). Similarities existent among all these spectra sug- 
gest strongly the presence of but a single colored spe- 
cies. Application of the method of continuous varia- 
tions (7, 8, 11) to systems prepared from 0.079 M 
phenol and iron(III) chloride solutions at wave- 
lengths of 450, 555, 600, and 700 mp indicated re- 
action in only the 3:1 ratio, in agreement with the 
results of Banerjee and Haldar (6). The formal 
composition of the colored complex must then be 
[Fe(OC,H;),]. 

Beer’s law is obeyed over the concentration range 
ea. 0.007-0.02 M, but significant deviations are noted 
at lower concentrations. Addition of either excess 
phenol or excess iron(III) in these low concentration 
ranges decreases deviations from Beer’s relationship. 

These observations are in general agreement with an 
equilibrium picture of the system as reprzsented by 
the expression 


Fe** + 3C,H,OH = [Fe(OC,H;),] + 3H* 


This equilibrium apparently is established somewhat 
slowly, as evidenced by the observed increase in color 
intensity after mixing the reactants, and is compli- 
cated by subsequent reactions leading to precipita- 
tion. That the equilibrium involves appreciable quan- 
tities of unreacted iron(III) and phenol is evidenced 
both by the data of the Beer’s law studies and by those 
summarized in Fig. 1. These results on the increases 
produced in optical density at 600 mp by additions of 
phenol and iron(III) chloride beyond a 3:1 stoichi- 
ometry show clearly how the concentration of the 
colored species depends upon the quantities of react- 
ants present. Since optical density is a direct measure 
of the concentration of the species [Fe(OC,H;),;], 
comparison of the slopes of the two eurves (0.84 for 
excess phenol and 0.18 for excess iron(III)) indicates 
that these reagents are effective in increasing the quan- 
tity of the complex present at equilibrium roughly in 
accordance with predictions based upon Eq. 1. In- 
stability of the eomplex precludes closer agreement. 

In an eleetrie field, the purple color does not appear 
to migrate. Although there are some indications of the 
presence of both cationic and anionic iron, the pres- 
ence of unreacted iron(III) chloride in the equi- 
librium system and the probability of its existing in 
both eationie and anionic forms render inconclusive 
any suggestions that these ionic species are phenol 
complexes. It seems best to conclude that the major, 
and very probably the only, colored species is molec- 
ular [Fe(OC,H;,),]. That this material does not ex- 
tract into organie solvents is perhaps due to its polar 
nature or even to excessive agglomeration, as indicated 
by its failure to pass through a dialyzing membrane. 
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Comments and Communications 


Titanium and Zirconium in Bloom of 
Gymnodinium brevis Davis 


In October and November, 1952, there was an out- 
break of “red tide” in the neighborhood of Sanibel 
Island on the west coast of Florida. The M/V Alaska, 
U.S. Fish and Wildlife Service, Gulf Fishery Investi- 
gations, was dispatched to the scene of the outbreak 
under the direction of E. L. Arnold, Jr., with instrue- 
tions to collect water samples and to make detailed 
hydrographic and biological observations. 

Numerous water samples were taken from the dense 
bloom of the naked dinoflagellate Gymnodinium brevis 
Davis. In January, 1953, a sample of this water with 
other samples from Lake Okeechobee, Florida, surface 
in central Gulf of Mexico, and a tidal lagoon, Gal- 
veston Island, were sent to the Geochemistry and 
Petrology Branch of the Geological Survey for spec- 
trographie analysis. 

As a result of the analysis, it was found that 
titanium was peculiar to the red-tide water at a con- 
centration of 0.01-0.1% of total solids (33,700 ppm), 
and zireonium at 0.001-0.01% total solids (33,700 
ppm). These elements did not appear in the other 
samples. 

The largest contributor to the nonoceanic compo- 
nent of the neritic waters of the Sanibel Island region 
is Lake Okeechobee and the analysis of this water 
showed the presence of Ca, Na, Mg, Si, Sr, K, Al, 
Sn, Fe, Ba, Ni, B, Pb, Cu, Mn, Cr, and Ag, but not 
Ti and Zr. It is likely that Ti and Zr are normally 
present in the sea water in traces beyond the sensi- 
tivity of the analytical method, but in this ease were 
concentrated by the organisms of the mass bloom. The 
standard sensitivities given for the spectrographic 
method (semi-quantitative) are for zirconium 0.001%, 
and for titanium 0.001%. 

These elements will be studied as nutritional trace 
elements in the cultural studies of dinoflagellates now 
in progress in this laboratory. 

ALBERT COLLIER 
Gulf Fishery Investigations 
U.S. Fish and Wildlife Service 
Galveston, Texas 
Received April 20, 1953. 


Secondary School Education 


THE letter of Anton Postl (Scrence, 117, 567 
{1953]) gives some excellent reasons why students 
should take more science and mathematies in second- 
ary schools. But we are also faced with problems other 
than the question of students selecting these courses 
or being required to take them. Too often neglected 
in such discussions is the teacher’s ability to make the 
study of science and mathematics alive and worth- 
while when more than half of the youngsters in the 
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classroom plan to enter non-technical fields. Then dull 
courses are frequently the result except for students 
whose scientific aptitudes stimulate an interest which 
no indifferent teacher or wrong kind of text-book can 
diminish. 

Making physics and mathematics interesting does 
not mean, as some specialists seem to think, diluting 
the material to a point where little remains but a his- 
torical and general treatment of these subjects. Two 
recent books (1, 2) on college physies for the non- 
technical student show that this is not the case. Texts 
of this kind should be written for secondary schools 
as well, to replace some of the books now in use and 
which are hardly better than catalogs of mechanical 
and electrical gadgets. High school seniors and college 
freshman wearily struggle with co-ordinates, variable 
velocities, derivatives and theories of light transmis- 
sion without being made aware how these mathemati- 
eal and physical concepts have influenced the mind of 
man. There must be a real meaning, even for high 
school students, in the famous statement of Whitehead 
(3) that “the issue of the combined labors of these 
four men (Galileo, Newton, Deseartes and Huyghens) 
has some right to be considered as the greatest single 
intellectual success which mankind has achieved.” 

Victor G. FourMAN 
Syntomatic Corporation 
114 East 32nd Street, New York City 
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Occurrence of Alkaloids in Dioscorea* 


Durinc the course of screening many plant species 
for steroidal sapogenins we have also applied to the 
samples qualitative tests for groups of other eon- 
stituents, among them alkaloids. In 141 samples of 
Dioscorea tubers native to North, Central, and South 
America, and to the West Indies, no test for alkaloid 
was obtained. Of 42 samples native to the rest of the 
world, 7 contained alkaloid. 

A more detailed breakdown of the samples is as f«l- 
lows. Tubers from the Western Hemisphere consisted 
of 18 identified species and 85 lots of unidentified, 
many of which would be different species. Those from 
the rest of the world consisted of 12 identified species 
and 26 unidentified lots. Abundant alkaloid was found 


1This work was done as part of a cooperative arrangement 
between the Bureau of Plant Industry, Soils, and Agricultural 
Engineering, and the Bureau of Agricultural and Industrial 
Chemistry, U. S. Department of Agriculture, and the National 
Institutes of Health, Federal Security Administration. 
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in D. dregeana (Transvaal), D dumetorum (Kenya), 
D. hispida (Sumatra), and in three unidentified spe- 
cies (Northern Rhodesia and Transvaal). Some alka- 
loid was found in D. elephantipes (South Africa). 
Wehmer (Pfanzenstoffe, 1939) mentions three Old 
World Dioscoreas (alata, hirsuta, and aculeata) that 
contain alkaloids. D. alata is a well-known valid spe- 
cies, but the names D. hirsuta and D. aculeata have 
been applied to several species so that it is impossible 
to identify the plants to which he refers. In addition, 
Henry (Alkaloids, 1949) mentions dioscorine in D. 
hispida (D. triphylla var. reticulata) from the Philip- 
pines and Malay Peninsula. 

The qualitative testing procedure consisted in ex- 
tracting the sample with boiling ethanol (70-80%), 
evaporating, dissolving in water, and filtering. One 
portion was acidified and tested with Mayer’s reagent. 
Another portion was tested with silicotungstie acid. A 
confirmatory test was made by making the extract 
alkaline, extracting with chloroform, extracting the 
latter with 1% hydrochloric acid, and again using 
Mayer’s reagent and silicotungstiec acid. 

The above data are offered as evidence that alka- 
loids probably do not occur in Dioseoreas native to the 
Western Hemisphere, but that they do occur in some 
species native to other parts of the world. 

J. J. WILLAMAN 
C. 8. FENSKE 
D. Corre. 
Eastern Regional Research Laboratory, Bureau of 
Agricultural and Industrial Chemistry, and 
Bureau of Plant Industry, Soils, and Agricultural 
Engineering, Agricultural Research Administration, 
U. S. Department of Agriculture 
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The Conversion of Glycine to Serine 
by Human Liver Tissue’ 


THE recent report by Nardi (1) on the in vivo con- 
version of glycine to serine has prompted us to report 
some data which have been obtained in the course of 
investigations in our laboratories. Since this reaction 
is now well established in animals it is of some interest 
to report that human liver tissue is also capable of 
converting glycine to serine. 

Human liver slices were incubated with carboxyl- 
labeled glycine as already described (2). The protein 
obtained was hydrolyzed with 6 N HCl and fraction- 
ated on Dowex columns (3). 

The results are summarized as follows: 


Specific Activity 


uM/100 mg of protein (counts/min/pM) 
Serine 17.6 540 
Glycine 39.8 280 
Alanine 31.8 25-50 


1This work was supported by a research grant from the 
National Cancer Institute of the National Institutes of 
Health, USPHS and aided in part by a grant from the Oregon 
division of the American Cancer Society. 
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Aspartic acid, threonine, glutamic acid, proline, 
cystine, valine, methionine, isoleucine, and leucine 
were all recovered with no detectable radioactivity. 
The counts in alanine were too low to permit accurate 
determination of its specifie activity. There is no 
doubt, however, that significant radioactivity was 
present in protein-bound serine, and that its specific 
activity was appreciably higher than that of protein- 
bound glycine. 

M. GrossMAN? 
Ricuarp J. WINZLER® 
JAMES D. 
Departments of Biochemistry and Medicine 
University of Oregon Medical School and 
Department of Biochemistry and Nutrition 
University of Southern California Medical School 
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A Hypothetical Role for 6-8 Thioctic Acid 
(Lipoic Acid) in Vision 


Wap and Brown (1) have shown that the bleach- 
ing of rhodopsin is accompanied by the liberation of 
2 SH groups/molecule of retinene liberated. Simi- 
larly, the formation of rhodopsin from retinene and 
opsin requires the participation of SH groups. It is 
possible that a disulfide link is formed in the course 
of rhodopsin synthesis. Wald (1) considers it likely 
that the liberation of these sulfhydryl groups plays 
an essential role in the initiation of the electrical 
processes of vision. 

These observations seem directly related to Calvin's 
considerations of the role of 6-8 thioctie acid (lipoic 
acid protogen) in photosynthesis (2). According to 
Calvin, grana contain 1 molecule of 6-8 thioctie acid 
1000 chlorophyll molecules and Calvin feels it likely 
that the activated chlorophyll molecules transfer their 
energy to thioctie acid, breaking the —S—S— bond 


with the initial formation of an S_ § free radical. 


The recent observations of Reed and DeBusk (.°) 
on the role of thioctie acid (actually the thiamin com- 
plex) in pyruvie acid oxidation are also pertinent. 
These workers have evidence that the —S—S— group 
is converted, after an acetyl transfer reaction, to 2 SH 
groups which are subsequently oxidized by DPN, re- 
generating the original disulfide linkage. 

If Calvin’s viewpoint has any validity, then it would 
appear from a comparative biochemical viewpoint 
that 6-8 thioctie acid should play a similar role in 
vision. Rhodopsin should contain one molecule of 6-8 
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thioctie acid per molecule of retinene. The immediate 
effect of light on rhodopsin then might well be the 
splitting of the —S—S— bond of 6-8 thiocitie acid 
with the formation eventually of 2 SH groups/mole- 
cule of retinene liberated. If this scheme is correct one 
would expect rhodopsin preparations to contain quan- 
tities of lipoic acid. We hope to be able to test this 
idea and its consequences in the near future. 
Bernarp §. Strauss 
Department of Zoology 
Syracuse University, Syracuse, New York 
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Frozen Mushrooms for Class Study 


THE problem of presenting acceptable class mate- 
rial of the fleshy fungi is one that is well known to 
teachers of elementary botany and mycology. Speci- 
mens of these planus, when dried or bottled in the 
usual fluid preservatives, present a display that ean 
hardly be expected to inspire the beginning student. 
They are not suited for identification or for study in 
more advanced classes. 

It oceurred to me last summer that freezing might 
result in much more satisfactory class material. Fol- 
lowing up this thought, I froze about 15 genera of 
agarics as well as several species of Boletus and Cla- 
varia. The agaries included the following genera: 
Amanita, Lepiota, Tricholoma, Cantharellus, Lactar- 
ius, Russula, Mycena, and Cortinarius. 

The specimens were packaged in ordinary quart 
containers, cellophane bags tightly secured with an 
elastic, and enclosed in a light-weight cardboard ecar- 
ton. These were placed in an ordinary home freezer; 
the fungi froze in about an hour. In my own ease the 
specimens were packaged in central New Hampshire 
and shipped in Dry Ice to St. Louis. If such shipping 
is necessary, the fungi should be well packed in the 
containers to prevent breakage of the smaller and 
more delicate specimens. 

The material thus packaged in August was opened 
for class work the following February, and the speci- 
mens were then as colorful and generally fresh look- 
ing as when collected. When defrosted, the specimens 
vary considerably, those with a high water content 
tending to become quite mushy after half an hour on 
the laboratory benches. Consequently, for purposes of 
student identification, the frozen mushrooms were dis- 
tributed in large laboratory finger bowls with a small 
piece of Dry Ice in each. 

Since one of our primary objectives was to demon- 
strate to elementary students the diversity of form 
and color in the fleshy fungi, many were exhibited in 
wooden boxes lined with Celotex insulation. The boxes 
used were approximately 30 in. long, 14 in. wide, and 
10 in. deep. The fungi were arranged in these boxes 
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with about 4 cakes of Dry Ice and kept for several 
hours—a considerable part of the time with the lid 
removed. 

The fungi were so lifelike and the results so encour- 
aging that we intend to make this a regular phase 
of our teaching procedure in the elementary botany 
class. 

Henry N. ANnprews, Jr. 
The Henry Shaw School of Botany 
Washington University, St. Louis, Missouri 
Received April 24, 1953. 


Fashions in Science 


WHILE the development of fashions in nonscientific 
pursuits is well know.., difficulties in determining what 
constitutes a fad have obscured such tendencies in the 
sciences. Recently a rather complete bibliography on 
a closely delimited subject (1) has provided data on 
the development and decay of a scientific fashion. The 
object of this fashion was the biological effects of 
deuterium compounds. Figure 1 shows the number of 
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papers published per year, on the above mentioned 
subject, as a function of time. Beginning with the dis- 
covery of deuterium in 1932 there was a rapid rise 
followed by an almost exponential decay, which al- 
ready had fallen to a low level before war interrupted 
work of this character. 

It is interesting to note the almost complete decay 
of interest in the subject in spite of the fact that our 
understanding of the biological effects of deuterium 
is still very incomplete. The very sudden rise and fall 
of interest may then be viewed as a fad, a desire for 
quick and easy results, followed by rapid abandon- 
ment of the subject when it was realized that a large 
amount of work would be necessary to understand the 
observed effects. 

While the data are insufficient to generalize on the 
oceurrence of fads in scientific research, in some cases 
fashion apparently has a function in directing the 
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choiee of scientific endeavor. A treatment of the his- 
tory or philosophy of science should perhaps include 
a discussion of the effects of fashion upon scientific 
progress. 


J. Morow1rz 
National Bureau of Standards 
Washington, D. C. 
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Histamine in Tissue Mast Cells 


THE granular basophil cells of the tissues were first 
clearly described by Paul Ehrlich (1) and named 
“mast cells” in the belief that the characteristic meta- 
chromatic granules develop in certain mesenchymal 
cells under conditions of hypernutrition (2). As Ehr- 
lich observed, the cells are common in the loose con- 
nective tissues, especially near small blood vessels. 

Sixty years later Scandinavian workers showed that 
the metachromatism of the mast cell granules is due 
to heparin (3), a finding that has since received sub- 
stantial support from the high anticoagulant activity 
of pathological tissues abnormally rich in mast cells 
(4, 5). It thus seemed that “one of the old problems 
of histologists, the riddle of the metachromatic gran- 
ules in the mast cells of Ehrlich” has been solved (6). 

One curious anomaly remained. It had been known 
for long that in certain shock states in the dog not 
only heparin (7) but also histamine (8) is released 
in quantity from the liver. With this in mind a series 
of investigations was undertaken to re-examine the 
status of the mast cell in relation to the tissues and 
te determine what, if any, is its role in the elaboration 
and release of histamine. 

It was first observed (9) that the granules in some 
of the mast cells of the rat stain positively for alka- 
line phosphatase and the suggestion was made that 
the enzyme may be concerned in the formation of the 
metachromatic material by which mast cells are gen- 
erally recognized. A further study of conditions in the 
rat (10) supports the idea that these phosphatase- 
positive mast cells are young cells whose chief source 
of origin is from undifferentiated mesenchymal pre- 
cursors in the adventitia of small blood vessels. How- 
ever, in the rat such vessels often have one or more 
muscle coats and as the mast cells mature they tend 
to migrate away from the vessels into the tissues and 
there slowly lose their granules. Any secretion from 
the mature cells must thus permeate the tissues before 
it enters the blood. 

The effects of histamine liberators on the mast cells 
of the rat were next examined (11) and it was ob- 
served that following rapid intravenous injection of 
a lethal dose of the fluorescent histamine liberators, 
stilbamidine or 2-hydroxystilbamidine, fluorescent di- 
amidine can often be demonstrated in the cytoplasm 
of peritoneal mast eells. If the same dose is given 
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slowly the initial trapping of the diamidine is missed, 
the mast cells having undergone vacuolization and dis- 
ruption. Similar though less violent disruption of mast 
cells follows the injection of agar-activated rat serum, 
the so-called “anaphylatoxin” of Bordet (12). The dis- 
ruption caused both by diamidines and anaphylatoxin 
ean be prevented by premedication with an antihista- 
mine drug. 

These findings so clearly imply that the mast cells 
are themselves concerned in the phenomenon of hista- 
mine release that pharmacological assays for histamine 
were made on a large series of normal and pathologi- 
cal tissues which varied widely in their content of mast 
eells (13). 

Preliminary studies (14) indicated that there exists 
a strong positive correlation for histamine, mast cells, 
and heparin in those tissues for which values for 
heparin are available (6). Holmgren and Wilander 
(3) found their highest content of mast cells and 
heparin in ox liver capsule but it now appears that ox 
pleura is an even richer source of mast cells and this 
material also gave the highest value for histamine 
(200-280 ug/g tissue) of any normal tissue so far ex- 
amined (15). The Scandinavians did not estimcte the 
heparin content of lung in view of possible interfer- 
ence from chondroitin sulphate. However, through 
the kindness of 8. W. Stroud, Boots Pure Drug Com- 
pany Limited, Nottingham, beef lung pleura and 
parenchyma were assayed for heparin. It is, there- 
fore, of some interest that he finds considerably more 
heparin in beef pleura (24,000 units per lb) than in 
the underlying parenchyma (16,000 units per Ib). 
Thus the high mast cell content of ox pleura reflects 
both the amount of heparin and the amount of hista- 
mine which it contains. 

Since the strongest evidence for the role of the mast 
cells as “heparinocytes” rests on the exceptionally high 
heparin content of mast cell tumours (4) it was clear 
that the present hypothesis of the mast cell as a 
“histaminocyte” would likewise stand or fall on the 
findings for histamine in mast cell tumours. After a 
search extending over some years no less than four 
mast cell tumours were recently encountered. Two 
were from children and two from dogs. All four tu- 
mours were extremely rich in histamine, a pleomorphic 
mast cell tumour from a child yielding the unprece- 
dented value of nearly 1 mg (1000 ug) histamine per 
gram of tissue (13, 15). There thus appear to be some 
grounds for the belief that not only do tissue mast 
cells contain heparin: they are also rich in histamine. 


James F, River 
Radiotherapy Department, Royal Infirmary 
Dundee, Scotland 
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Bilateral Reversal of Internal 
Organs of the Cat 


VARIATIONS in the arrangement of blood vessels 
in mammals are rather common, particularly in the 
venous system. A complete reversal of all organs, how- 
ever, is quite uncommon. Gribble (1) states that he 
has seen only one such animal among the many eats 
he has examined in the past few years. The present 
specimen is the only example this author has seen in 
an aggregate of about six years’ experience with eat 
dissections. A brief description of the organs affected 
follows. 

The esophagus followed the trachea on the right 
side until it passed the origin of the bronchi where 
it proceeded slightly to the right of the mid-line to 
enter the stomach. 

The entire stomach was located to the right of the 
median line with the pyloric end on a line below the 
enlarged cardiac end. The greater curvature lay at the 
extreme right while the lesser curvature was located 
in a medial position. 

The duodenum proceeded to the left and then turned 
caudad, following the left lateral margin of the ab- 
dominal cavity. 

The liver presented a reversal in position. The larger 
portion lay on the left side. The smaller portion oceu- 
pied the right side. The common bile duct passed 
eaudad on the left side to enter the duodenum. 

The pancreas was reversed end for end to corre- 
spond to the general reversal of the abdominal viscera. 
The spleen lay along the greater curvature of the 
stomach which placed it on the right side of the body. 

The kidneys seemed to be in a normal position, the 
left lying about 1 em farther caudad than the right. 

The left lung was larger. 

A complete reversal in the position of the heart was 
encountered, the apex directed to the right. This of 
course reversed the positions of the heart chambers. 
The major blood vessels conformed to this shift. The 
aorta emerged from the right vertricle and made its 
arch to the right instead of the left. The innominate, 
earotids, and subclavians were likewise reversed. A 
corresponding reversal was found with the veins. 
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It is interesting to note that only the structures 
within the peritoneum and mesenteries have been 
affected. The kidneys, lying retroperitoneally, appar- 
ently were unaffected. In this respect the animal re- 
ported here differs from that reported by Gribble (1). 

Tuomas D. Barr 
Department of Biology 
Utica College of Syracuse University 
Utica, New York 
Reference 
1. Gripsie, L. R. Comparative Anatomy Laboratory Manual. 
Philadelphia: Blakiston (1950). 
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Olfactory Thresholds in the International 
Critical Tables 


PropaBLy the most extensive and available collec- 
tion of olfactory thresholds is contained in the Inter- 
national Critical Tables (1), and researchers quite 
often check their own threshold results against the 
data therein. In compiling the data, Zwaardemaker has 
translated them all into a common unit, molecules per 
ee of air. The method of translation is given as fol- 
lows: 

“The olfacty of an odor is the threshold or mini- 
mum perceptible concentration expressed in gms per 
ce which multiplied by 6.06 x 1071/M, where M is the 
molecular weight, gives molecules per ce.” (1, p. 360.) 

Unfortunately, the formula given is in error. Avo- 
gadro’s number, which should be the basis of this 
calculation, is about 6.023 x 107°. The fraction in the 
second decimal place is of very little importance, but 
the exponent is quite important. It seemed that the 
exponent given in the formula in the tables might be 
a typographical error, but calculations based on sev- 
eral thresholds taken from the original Henning (2, 
p. 411) resulted in the numbers found in the tables. 
The thresholds in the tables are, therefore, in error by 
a factor of 100, that is, it would require 100 times the 
number of molecules per ec indicated to reach thresh- 
old. Perhaps this is one reason why olfactory thresh- 
olds have seemed hard to duplicate! 

It is, fortunately, very easy to correct the errors in 
exponents. The thresholds in the tables are given in 
the form A x10" moleeules/ce. The values of x need 
only be increased by 2 in each case to give the correct 
F. Jones 
Department of Psychology 
University of California at Los Angeles 
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Applied Inorganic Analysis: With Special Refer- 
ence to the Analysis of Metals, Minerals, and 
Rocks, (Hillebrand and Lundell.) 2nd ed. Revised 
by G. E. F. Lundell, H. A. Bright, and J. I. Hoff- 
man. New York: Wiley; London: Chapman and 
Hall, 1953. 1034 pp. Illus. $15.00. 


Ever since its initial appearance in 1929, this book 
has occupied, both in this country and abroad, an 
almost unique place as a reference source for meth- 
ods of analysis of inorganic substances. Primarily, 
this may be attributed to (1) the breadth of view 
adopted for methods as a whole and (2) the wealth 
of reliable detail included, both in the many discus- 
sions and in the numerous notes and references. The 
first edition, largely the work of W. F. Hillebrand, 
was completed by G. E. F. Lundell. As Dr. Lundell 
himself did not live to finish the second edition, his 
task has been completed by Bright and Hoffman. 

To review such a work adequately is impossible in 
a small space. Perhaps one needs only state that the 
two junior authors have maintained the standard of 
meticulous and authoritative writing set by the origi- 
nal authors. 

One is bound, of course, to compare the new edition 
with its predecessor. It is comforting, at least to the 
reviewer, to find that the pages of the two look alike, 
read alike, and are much alike. Closer examination, 
however, reveals a thousand places of change, some 
extensive, but many not. Altogether they represent the 
efforts of the revisers to modernize the book and yet 
keep the size within reasonable bounds. 

Part I (203 pp.) covers rather general introductory 
material that is required reading for any serious 
graduate student of analytical chemistry or any prac- 
ticing analyst. 

Part II (590 pp.) takes up recommended methods 
for the determination of some 60 elements and the 
rare earths. Thus, for iron one finds 20 pages devoted 
to methods of dissolution of samples and separations, 
and to gravimetric, titrimetrie, and colorimetrie meth- 
ods of measurement. A very noticeable change is the 
inclusion, or mention, of many colorimetrie methods: 
often reference is made to others of the newer meth- 
ods. 

Part IIT (165 pp.) covers silicate rock analysis, Dr. 
Hillebrand’s specialty, and Part IV (31 pp.) includes 
both refined and condensed methods for earbonate 
rock analysis. 

The reviewer refrains from mentioning an ocea- 
sional item of questionable usage or selection for fear 
of detracting in any way from the merits of this great 
work. For a decade he has awaited its appearance. 
Now he heartily recommends it. Books of such quality 
are indispensable to analysts, whether teachers or in- 


dustrialists. 
ustrialists. M. G. MELLON 


Department of Chemistry, Purdue University 
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Book Reviews 


Fresh-water Invertebrates of the United States. 
Robert W. Pennak. New York: Ronald Press, 1953. 
769 pp. Illus. $15.00. 


This is the first new, really comprehensive work on 
the fresh-water invertebrates in the United States to 
appear in many years. A comparison with the old 
standard works on fresh-water biology at once dis- 
closes that Professor Pennak has produced a more 
usable book. The drawings are large and generally su- 
perior to those in earlier works, the photographs are 
excellent, and the format is very pleasing. 

In the introductory chapter the author discusses 
the origins of fresh-water fauna, fresh-water emi- 
grants to the sea, major distinctions between marine 
and fresh-water invertebrates, a typical fresh-water 
habitat, dispersal and barriers, and food webs. 

Thirty-six additional chapters deal with the groups 
of fresh-water invertebrates from Protozoa through 
Pelecypoda. Extended but not unbalanced treatment 
is accorded the Crustacea and Insecta. Keys are given 
for identification of species of smaller groups, espe- 
cially those that are well known. For other groups, 
keys to genera are provided. 

The book is far more than a taxonomic manual 
since a great deal of biological data for each group 
is presented, including such topies as general charae- 
teristics, locomotion, feeding and nutrition, behavior, 
ecology, and other pertinent matters. At the end of 
each part there is a list of important references. 

In addition to suggestions on collecting and prepa- 
ration mentioned in various chapters, there is a most 
helpful appendix dealing with field and laboratory 
apparatus, and although this could have been ex- 
panded somewhat, the subject has been treated in 
other works. There is a coneluding section consisting 
of an annotated list of reagents and solutions. The 
29-page index concludes the volume. 

It is certain that the late Chauncey Juday, to whom 
the volume is dedicated, would have been most pleased 
with the book. In fact, the work ought to be of great 
value to nearly all biologists. 

W. Macy 
Department of Biology, Reed College 


Scientific Book Register 


Crystal Structures, Vol. ITT. Ralph W. G. Wyckoff. New 
York—London: Interscience, 1953. 3 chapters. Illus. 
$14.50. Suppl. 2 to Chap. XIIT, $4.00. 

Organic Reactions, Vol. VII. Roger Adams, Ed. New 
York: Wiley; London: Chapman & Hall, 1953. 440 pp. 
$9.00. 

Succulent Plants: Other than Cacti. A. Bertrand; Eng- 
lish text Ed., Vera Higgins. New York: Philosophical 
Library, 1953. 112 pp. Illus.+color plates. $4.75. 

Infinity: Beyond the Beyond the Beyond. Lillian RB. 
Lieber. New York—Toronto: Rinehart, 1953. 359 pp. 
Tilus. $5.00. 
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Association Affairs 


Santa Barbara Meeting of the 
Pacific Division 


Robert C. Miller 


Pacific Division Secretary 


THE thirty-fourth annual meeting of the Pacific 
Division, AAAS, was held in Santa Barbara, Cali- 
fornia, June 15-20, 1953, under the sponsorship of the 
California Conservation Council, Montecito School for 
Girls, Santa Barbara Botanic Garden, Santa Barbara 
Chamber of Commerce and Convention Bureau, Santa 
Barbara Museum of Natural History, Santa Barbara 
College of the University of California, and Westmont 
College. A well-organized committee made up of rep- 
resentatives of these institutions functioned effectively 
under the chairmanship of John E. Cushing. 

Registration headquarters were in the auditorium of 
the Civic Recreation Center, which was large enough 
to afford space for exhibits of scientific books and in- 
struments, as well as special exhibits provided by the 
Botanic Garden, Conservation Council, Natural His- 
tory Museum, and others. Immediately adjacent, Bay- 
lor Lounge of the Recreation Center was available for 
informal meeting and conversation. 

Scientific sessions were held at the Recreation Cen- 
ter, in near-by hotels and theatres, in the Carillo Audi- 
torium, at the Museum of Natural History, and at the 
Art Museum. 

General sessions included an afternoon tour and 
social hour at the Santa Barbara Botanic Garden on 
the opening day of the meeting, a general reception 
the following afternoon sponsored by the California 
Conservation Council and cooperating organizations, 
and two evening addresses. The first evening lecture 
was the presidential address of C. D. Shane, Director 
of the Lick Observatory and President of the Pacific 
Division, AAAS, who spoke on “The Distribution of 
Galaxies in Space.” The following evening W. F. 
Libby of the Institute for Nuclear Physics, University 
of Chicago, spoke on “Radiocarbon Dating.” Each of 
these addresses drew a large and attentive audience. 

Meetings of the Pacific Division differ from national 
meetings of the AAAS in that no sectional meetings 
are held as such; the scientific sessions are organized 
entirely by the affiliated and associated societies. 
Twenty organizations participated in the Santa Bar- 
bara meeting, as follows: American Meteorological 
Society (123rd National Meeting), American Nature 
Study Society (Western Division), American Phy- 
topathological Society (Pacific Division), American 
Society for Horticultural Science (Western Section), 
American Society of Ichthyologists and Herpetolo- 
gists (Western Division), American Society of Lim- 
nology and Oceanography (Pacific Section), Amer- 
ican Society of Plant Physiologists (Western Sec- 
tion), Association of Pacific Coast Geographers, 
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Astronomical Society of the Pacific, Botanical So- 
ciety of America (Pacifie Seetion), Cooper Orni- 
thological Society, Ecological Society of America 
(Western Section), Herpetologists League, Nature 
Conservancy, Pacifie Science Board, Society of Amer- 
ican Bacteriologists (Southern California Branch), 
Society for Experimental Biclogy and Medicine 
(Southern California Section), Society for System- 
atie Zoology (Pacifie Section), Western Society of 
Naturalists, and Western Society of Soil Science. 
Some 400 papers appeared on the programs of these 
societies. 

At the meeting of the Council on Wednesday after- 
noon, Edwin R. Guthrie of the University of Wash- 
ington was elected President-Elect of the Pacifie Divi- 
sion. The President of the Division for the coming year 
is A. H. Sturtevant of the California Institute of 
Technology. C. D. Shane, the Retiring President, be- 
comes Chairman of the Executive Committee. 

Ralph Emerson of the University of California at 
Berkeley, and Moyer D. Thomas of the American 
Smelting and Refining Company, Salt Lake City, were 
elected members of the Executive Committee. Richard 
Van Cleve of the University of Washington and Jerzy 
Neyman of the University of California at Berkeley 
were elected to membership-at-large on the Council. 

Action was taken to amend the constitution of the 
Pacific Division to inelude “that portion of Montana 
west of the Continental Divide” in the territory of the 
Division. This action was taken on the basis of a poll 
of the Montana membership by the Administrative 
Secretary of the AAAS, and was approved by the 
national Board of Directors. 

Action was also taken to invite the National Science 
Teachers Association and the American Association 
of Physies Teachers to become affiliated societies of 
the Pacific Division. 

The next meeting of the Pacific Division will be 
held at the State College of Washington in June, 1954, 
the exact dates to be decided by the Executive Com- 
mittee at its October meeting. It was decided in re- 
sponse to invitations pending to hold subsequent meet- 
ings as follows: June, 1955, California Institute of 
Technology, Pasadena; June, 1956, University of 
California at Davis; and June, 1957, University of 
Washington, Seattle. 

Raymond L. Taylor and John A. Behnke of the 
Administrative Staff of the Washington office spoke 
briefly of the forthcoming national meeting of the 
AAAS in Berkeley in December, 1954, and related 
matters. While desiring the widest possible partici- 
pation in the Berkeley meeting, they urged that so- 
cieties associated with the Pacific Division hold their 
June meetings as usual. Such procedure is encour- 
aged by the fact that meetings of the Pacific Division 
scheduled for June, 1954 and June, 1955 are at con- 
siderable distances from the San Francisco Bay Area, 
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TABLE 1 


GEOGRAPHICAL DISTRIBUTION OF REGISTRANTS* 


Arizona 28 Nevada 6 
California ......... . 766 New Jersey . 1 
Colorado . 4 New Mexico 5 
Florida 1 Ohio 
Idaho 4 Oregon 50 
Illinois 5 Texas 
Maryland 
Massachusetts 5 Virginia . — 
Minnesota ........... 1 Washington ....... 48 
Montana ......... 2 Wyoming... 2 

Total, continental United States 987 
British Columbia .... 19 Japan 2 
Hawaii ........... uuu. 9 Norway 1 
Italy 

Total, foreign or overseas 35 

Grand Total 1022 


* Boldface type indicates the seven states, the territory of 
Hawaii, and the Canadian province of British Columbia that 
comprise the Pacific Division of the AAAS. Their combined 
registration was 936 or 92% of the total. 


so that a national meeting on the Pacific Coast should 
not affect the usual regional activities. 

In addition to the luncheons, dinners, and break- 
fasts held by various societies, there was a well-at- 
tended Association Dinner, and a highly successful 
outdoor barbecue held on the new campus of Santa 
Barbara College of the University of California. 

The total registered attendance at the meeting was 
1022 drawn from a wide geographical area, as shown 
in Table 1. Although predominantly a divisional meet- 
ing, all sections of the United States were represented, 
and there was a gratifying attendance from British 
Columbia and Hawaii. There were registrants, prin- 
cipally exchange professors and students in American 
universities, from five foreign countries. 

Despite final examinations and the beginning of 
summer schools which prevented some teachers from 
attending, nearly every center of learning in the re- 
gion was represented. There were registrants from 
122 communities in California: e.g., Los Angeles, 
144; Berkeley, 80; Santa Barbara, 73; Pasadena, 45; 
Riverside, 44; Davis, 43; Palo 'Alto-Stanford, 22; 
San Francisco, 22; San Diego, 18; Santa Monica, 15; 
and La Jolla and Sacramento, 14 each. 


Fifty-Year Members 


At rts June meeting, the AAAS Board of Directors 
elected 39 persons who have been members continu- 
ously for fifty years. Those designated as fifty-year 
members are exempt from further payment of dues. 
However, they continue to enjoy all privileges of 
membership and a subscription to one of the journals. 
The list of fifty-year members includes: 


Paul G. Agnew, 325 East 72nd St., New York 21, 

Charles M. Bakewell, Box 1923, Yale Station, New 
Haven, Conn. 

Charles F. Batchelder, Peterborough, N. H. 

J. Chester Bradley, 604 Highland Road, Ithaca, N. Y. 

Jean Broadhurst, Hudson View Gardens, West 183rd 
and Pinehurst, New York, N. Y. . 

J. Ansel Brooks, P. O. Box 587, Madison, Conn. 

Charles W. Brown, 37 Barnes St., East Side Station, 
Providence, R. I. 

Charles Thomas Brues, 164 Highland Ave., Newton- 
ville 60, Mass. 

Clarence A. Chant, David Dunlap Observatory, Rich- 
mond Hill, Ontario, Canada 

Mrs. Agnes Chase, Grass Herbarium, Smithsonian 
Institution, Washington, D. C. 

John Lyman Cox, 609 East Gravers Lane, Philadel- 
phia 18, Penna. 

Fred C. Croxton, 3200 16th St. N. W., Washington 
10, D. C. 

William L. Eikenberry, Polo, Il. 

J. Horace Faull, 72 Fresh Pond Lane, Cambridge 
38, Mass. 

Arthur Sullivan Gale, 93 Bellevue Drive, Rochester 
20, N. Y. 

Arthur M. Greene, Jr., 19 Maple St., Princeton, N. J. 


William J. Hale, Dow Chemical Company, Midland, 
Mich. 

Ross G. Harrison, Osborn Zoological Laboratory, 
Yale University, New Haven, Conn. 

Charles F. Hottes, 406 W. Iowa St., Urbana, Il. 

L. G. Hoxton, Rouss Physical Laboratory, University 
of Virgina, Charlottesville, Va. 

S. A. Joffe, 515 West 110th St., New York 25, N. Y. 

Oskar A. Johannsen, Comstock Hall, College of Agri- 
culture, Cornell University, Ithaea, N. Y. 

Frank Dunn Kern, 140 W. Fairmount Ave., State 
College, Penna. 

Gustavus T. Kirby, Bedford Hills, N. Y. 

Austin P, Larrabee, 534 99th Ave., N. E., Bellevue, 
Wash. 

Allen B. MeDaniel, Waterford, Va. 

John Raymond Murlin, 55 Oak Lane, Rochester 10, 

Levi F. Noble, Valyermo, Calif. 

Royal A. Porter, 861 Ostrom Ave., Syracuse 10, N. Y. 

Roseoe Pound, Harvard Law School, Cambridge, 
Mass. 

Henry Norris Russell, 79 Alexander St., Princeton, 
N. J. 

Alexander G. Ruthven, University of Michigan, Ann 
Arbor, Mich. 

M. G. Seelig, 54 Belleau Ave., Atherton, Calif. 

William Walker Strong, 500 S. York St., Mechanies- 
burg, Penna. 

Benjamin Taylor Terry, 604 Ninth Ave., N. W., 
Rochester, Minn, 

Willard G, Van Name, American Museum of Natural 
History, New York, N. Y. 

Frederic Lyman Wells, 19 Bowdoin St., New High- 
lands, Mass. 

Edson Ray Wolcott, 917 Crenshaw Boulevard, Los 
Angeles 19, Calif. 

Anne Sewell Young, 737 Alden Road, Claremont, 
Calif. 
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Kodak reports to laboratories on: 


our answer to requests for extra-sensitive film or plates... why and how we produced 
a phosphor for scintillation counters...a laboratory instrument you can have fun with 


Sensitivity 

Currently, Kodak Tri-X Panchro- 
matic Film is our “fastest” regular 
product. Excellent stuff it is too, 
with an Exposure Index of 160, 
teautiful tone characteristics, and 
very little granularity for all that 
speed. It has the important virtue, 
also, of quick availability from the 
shelves of any dealer who carries a 
general line of Kodak products. 

Now, what if Tri-X Pan Film still 
isn’t sensitive enough for some ex- 
traordinary problem that confronts 
you? 

We have two different answers, 
depending on whether the exposure 
is 1) taking too many hours or 2) too 
many seconds, milliseconds, or mi- 
croseconds. For Case 1, there are 
Kodak Spectroscopic Plates and 
Films of Type 103a. For Case 2, we 
take Type I emulsion and give it 
Class D sensitization, which extends 
in strength from 4600 A to 6200 A. 
Case | is chiefly of interest to as- 
tronomers, who know all about it. 
Case 2 occurs more frequently. Jf 
it has come up in your laboratory, 
if you can wait until our Research 
Laboratories can coat Type I-D 
emulsion on plates or film for you, 
and if you are willing to put up 
with a little less uniformity, and a 
little poorer pictorial quality and 
granularity than Tri-X Pan pro- 
vides, we can give you approxi- 
mately a 3 to 1 advantage in sensi- 
tivity over the latter product under 
comparable conditions. Better check 
first, though, to make sure there 
isn’t some way you can use 7ri-X 
Pan Film. 

You can order Type I-D plates and 
films through your Kodak Industrial 
Dealer. (Address on request from East- 
man Kodak Company, Industrial Pho- 
tographic Division, Rochester 4, N. Y.) 
We'll even be glad to coat the emulsion 
for you on 16mm and 35mm movie film, 
but we'll have to ask you to take at least 
10 100-foot rolls of the 16mm or 5 of 
the 35mm. The 16mm is priced at $4.98 
per roll, and the 35mm at $8.25 per 
roll, both on daylight-loading flanged 
spools. On cores for darkroom loading, 
they are priced at $4.37 and $7.50, re- 
spectively. 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


To scintillate 


“It it’s conjugation you want, then 
conjugation you shall have,” we 
synthetic organic chemists said to 
the physicists, who seem to be so 
set these days on finding new and 
better scintillation phosphors for 
their counters. One very highly con- 
jugated molecule we could see a 
chance of producing and isolating 
with reasonable success was p-Qua- 
terphenyl. We didn’t worry too 
much about its ability to form siz- 
able crystals because the physicists 
have been telling us lately that they 
can work with solutions instead of 
single crystals, if need be. To the 
future we left the problem of find- 
ing a suitable solvent. 

First we had to capture our p- 
Quaterphenyl. We knew there was 
some present in the residue from the 
manufacture of biphenyl, but in 
that coal-like conglomerate it was 
bound to prove elusive. Instead, we 
put our heads together with a 
friend who teaches chemistry at a 
college an hour’s drive away and is 
always looking for worthy projects 
to throw at his students. From our 
discussion, two routes to purified 


lected one, and two young men 
then embarked on an instructive 
experience that began with an UII- 
mann reaction of iodobipheny! with 
copper powder and concluded as 
600 grams of Eastman 6866. With 
scintillation so warm a topic, we 
expect the initial batch will not 
dwell long on our shelves, but we 
wouldn’t want to bet one way or 


the other. 


In addition to p-Quaterphenyl, there 
are over 3500 other Eastman Organic 
Chemicals we can ship from stock. 
They're all in our List No. 38, a copy of 
which you may have by writing to Dis- 
tillation Products Industries, Eastman 
Organic Chemicals of nt, Roch- 
ester 3, N. Y. (Division of in 2 
Eastman Kodak Company). 


The Signet 


We are betting—heavily—on the 
Kodak Signet 35 Camera and the 
job it can do wherever picture tak- 
ing is required in the world of 
scientific investigation. The day is 
some time past when a fine hand 


camera like the Signet could be 
placed in the economic classifica- 
tion of luxury goods. From the 
geologist who captures an interest- 
ing stratified formation on film to 
the physical chemist recording a 
laboratory test setup soon to be 
torn down, a camera that makes 
pictures with a minimum of fuss 
and a maximum of quality is no 
luxury—it’s a necessity. 

But, since neither man nor cam- 
era can work all the time, we'd like 
to point out that the Signet also 
makes an all-remembering com- 
panion when it’s time to enjoy 
yourself with family and friends. 
There’s no extra charge, and what 
you spend on film you'll never miss. 

Drop in at your Kodak dealer's for a 
look at the Signet. Takes 35mm film, 
color or black-and-white, of course. 
Kodak Ektar §/3.5 Lens, Lumenized, 
finest kind of lens we know how to make. 
Kodak Synchro 300 Shutter. Lens 
mount rides on 50 ball bearings as the 
focusing ring is turned under direction 
of the superimposed-image-type range- 
finder. Exquisitely integrated mechani- 
cal design. Listsat $92.50. 


Prices include Federal Tax where applicable 
and are subject to change without notice. A 


its divisions are ... serving laboratories everywhere 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the Boston Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 120th Meeting of the AAAS in Boston, December 26-31, 
1953, will be available to anyone, at cost, within the first week in December—whkether he can attend 
the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 


1. The General Symposia: “Species Which Feed Man- 1. AAAS officers and staff for 1953. 
kind” and “The Sea Frontier.” 


Programs of the 18 AAAS sections and subsections 
(symposia and contributed papers). 


2. Complete roll of AAAS presidents and their fields. 


The 245 affiliated organizations. 


3. Programs of the more than 40 participating societies. Historical sketch and organization of the Associa- 


1. The Special Sessions: AAAS, Academy Conference, tion—and the new Constitution and Bylaws. 
Conference on Scientific Editorial Problems II, Con- 
ference on Scientific Manpower III, British AAS, 
National Geographic Society, Phi Beta Kappa, 6 
RESA, Sigma Xi. 


a — of the Mechanics Building and downtown 7. Membership Gquece by sections: 


Publications of the Association. 


AAAS Awards and Grants—including all past 
winners. 


6. Titles of the latest foreign and domestic scientific 8. Section committees (Council members) in detail. 
films to be shown in the AAAS Science Theatre. 


7. Exhibitors in the 1953 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS—through 1958. 


Local committees. 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at Registration Desks upon arrival: 
2) You receive the General Program-Directory in ample time, unhurriedly, to decide among events and sessions you 
particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——-— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. [) Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention 
Badge, and all privileges of the Meeting. 


1b. [) Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting 


nore later, the Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 


(Please print or typewrite) (Last) (First) (Initial) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


4. OFFICE OR HOME ADDRESS 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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and Now 


Since the time when the Indian en- 
couraged his corn to grow by planting 
a fish with the seed, soil conservation 
and utilization have become a science. 
To keep up in this fast-progressing 
field, Macmillan presents the Fifth 
Edition of: 


THE NATURE and PROPERTIES OF SOILS 


by T. Lyttleton Lyon, Harry 0. Buckman and Nyle C. Brady 


In this study the authors follow the 
edaphological approach with the im- 
mediate objective of crop production as 
their primary consideration. The progress 
of research and advances in many phases 
of soil science over the past decade 
prompted the authors to evaluate and 
incorporate this new information in a 
form even simpler than that of the preced- 
ing edition. All but five of the original 
nineteen chapters have been revised or 
rewritten in this superior fifth edition: 
Soil Air and Soil Temperature and The 
Supply and Availability of Phosphorous 
and Potassium are two new chapters that 
have been added. 


The authors have retained the high stand- 
ard of scholarship evident in the previous 
editions and at the same time make the 
fifth edition more appealing to the aver- 
age college student. Simplified chemical 
equations are presented in the same form 
as that in freshman college texts. In the 
new and the revised tables, diagrams, and 
figures, data are purposely chosen from 
representative areas in this country. This 
allows more emphasis to be placed on the 
Midwest, the Great Plains Area and to 
some extent the Southeast and the Arid 
West. 


1952 591 pp. $5.75 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 


September 18, 1953 
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Structure and 
Mechanism in 


ORGANIC CHEMISTRY 


By a K. INGOLD, University of London 


The structure of molecules and the mechanism 
of reactions in organic chemistry are dealt with 
in this important text and reference volume by 
one of the world’s leading organic chemists. Nor- 
mal states of molecular structure are emphasized. 
“Nowhere else have I found so much perti- 
nent material on this subject assembled in a 

single text,” wrote one chemist. 
835 pages, 45 figures, 162 tables. $9.75 


ORGANIC CRYSTALS 
AND MOLECULES 


Theory of X-Ray Structure Analysis with Appli- 
cations to Organic Chemistry 


By J. MONTEATH ROBERTSON, 7i- 


University of Glasgow 


The principles of the science of X-ray analysis 
are clearly set forth and a full account is given 
of the most recent developments, their possibil- 
ities and their limitations. Many of the most 
recent and powerful methods of X-ray analysis 
are described in detail. 

351 pages, 132 illustrations. $5.00 


Forthcoming 


PRINCIPLES OF POLYMER CHEMISTRY. By 
Paul J. Flory, Cornell University. A comprehensive 
and competent treatment of the basic theories of 
polymer chemistry by a leading specialist in the field. 
Ready in December. Price to be announced. 


CORNELL university press 


124 ROBERTS PLACE, ITHACA, NEW YORK 


Meetings & Conferences 


Sept. 21-25. National Instrument Conference. Chicago, 
Il. 

Sept. 23. American Medical Writers’ Association (An- 
nual). Springfield, Il. 

Sept. 23. Mississippi Valley Medical Society. Spring- 
field, Ill. 

Sept. 24-25. American Society of Photogrammetry (Semi- 
annual). Rochester, N. Y. 

Sept. 27. American College of Dentists (Annual). Cleve- 
land, Ohio. 

Sept. 28-Oct. 1. American Dental Association (Annual). 
Cleveland, Ohio. 

Sept. 28—-Oct. 2. Alaskan Science Conference (4th), spon- 
sored by AAAS, Alaska Division. Juneau, Alaska. 
Sept. 29-Oct. 1. American Institute of Electrical Engi- 
neers (Middle Eastern District). Charleston, W. Va. 
Sept. 29-Oct. 2. Aircraft Electric Equipment Conference. 

Seattle, Wash. 

Sept. 29-Oct. 2. American Roentgen Ray Society. Cin- 
cinnati, Ohio. 

Oct. 5—7. Medical Society of the District of Columbia 
(24th Annual). Washington, D. C. 

Oct. 6-8. Conference on the Application of Motors to 
Air-Moving Equipment and Symposium on Induction 
Motors. Fort Wayne, Ind. 

Oct. 7-9. Symposium on Medical Aspects of Atomic 
Energy. Salt Lake City, Utah. 

Oct. 7-10. American Society of Automotive Engineers, 
Los Angeles, Calif. 

Oct. 8. British Columbia Academy of Science. Vancouver, 
Canada. 

Oct. 8-9. American Council on Education (Annual). 
Washington, D. C. 

Oct. 8-10. National Science Teachers Association. Boulder, 
Colo. 

Oct. 9-10. American Society of Ichthyologists and Her- 
petologists (Annual). Chicago, Il. 


Oct. 7-8. International Symposium on Progress in Rubber 
Technology. Delft, Netherlands. 

Oct. 8-11. International Federation of National Associa- 
tions of Engineers (ist). Rome, Italy. 

Oct. 9-15. International Mechanical Engineering Con- 
gress (5th). Turin, Italy. 

Oct. 12-15. International Congress on Agricultural Credit 
(2nd). Naples and Rome, Italy. 

Oct. 12-17. International Conference of National Com- 
mittees on Vital and Health Statistics; WHO. London, 
England. 

Oct. 12-17. International Congress of Pediatrics and 
General Assembly of International Pediatrie Associa- 
tion (7th). Havana, Cuba. 

Oct. 15. General Conference on Weights and Measures. 
Paris, France. 

Oct. 15-18. International Office of Documentation of 
Military Medicine (16th Session). Rome, Italy. 

Oct. 19-20. Latin American Associations for the Ad- 
vancement of Science. Paranha, Brazil. 

Oct. 19-23. International Congress of Antiparasitics 
(1st). Naples and Rome, Italy. 

Oct. 19-23. International Congress for Plant Protection 
(1st). Naples and Rome, Italy. 

Oct. 19-28. Conference on Nutrition Problems in Latin 
America (3rd), WHO & FAO. Caracas, Venezuela. 
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The New Spinco Model H Electrophoresis-Diffusion Instrument 


Electrophoresis - Diffusion facilities for high-precision research uses are combined in the 


Spinco Model H Electrophoresis-Diffusion instrument, illustrated. Having multiple optical 


systems arranged for rapid and efficient use, an optimum of automatic controls, and a single- 


unit construction, the instrument features ease and convenience of operation. 


With the development of this unit, reliable, reproducible laboratory procedures 


are routine in the isolation, separation, and identification of materials having electrically 


active particles. New applications are constantly developing in the fields of complex-colloid 


analysis, production control of purified proteins, and the discovery of new factors. 


standard in their field—write: 


September 18, 1953 


For data on this new instrument, or on Spinco ultracentrifuges—the world-wide 


5 O'Neill Ave. Belmont, California 
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PERSONNEL PLACEMENT ) 


YOUR ad here reaches over 32,000 scientists in the 
leading educational institutions, industrial laboratories, 
and research foundations in 77 countries—at a very 
low cost. 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED 


Physician; Ph.D. in physical chemistry; 11 years, physical chem- 
ist and chief chemist, pharmaceutical field ; four years, important 
post, one of leading research organizations. For further informa- 
tion, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 


Physiologist, | Ph.D. ; teaching experience Human Physiology, Cellu- 
lar Physiology, Comparative Anatomy, General Zoology, Inverte- 
brate Zoology, ee: Microtechnique. Can teach Biometry. 
Research experience Radiation Physiology, Connective Tissue. 
Desire teaching and/or research position. Box 179, SCIENCE. X 


Steroid Chemist—6 years’ experience in methods of steroid metabo- 
lism as senior technician. Position desired in New York City area, 
Box 180, SCIENCE. 


POSITIONS OPEN 


University College of the West Indies. Applications are invited for 
the post of Lecturer or Assistant Lecturer in Pharmacology. Duties 
will include assistance in the instruction of students working for 
the degrees of the University of London. Salary Scale (Medically 
qualified): Lecturer £850 + £50—£1,000 + "€50 -£1,200 p.a. Asst. 
Lecturers £700 + £50—£800 p.a. (Non-Medically qualified): Lec- 
turer 750 + £50-£900 + £50-£1,100 p.a. Asst. Lecturer £600 
+ £50- £700 p.a. The point of entry in each Grade is determined 
by qualification and experience. There is a Child allowance of £80 
per child up to a maximum of three children. Superannuation is 
under F.S.S.U. arrangements. Unfurnished accommodation is 
available at a rental of 5% of basic salary. The successful appli- 
cant will be expected to take up residence by January Ist, 1954. 
Applications (12 copies) giving full particulars of qualifications 
and experience and the names of three referees should be sent 
to the Secretary of the University of London Senate Committee 
on Higher Education in the Colonies, Senate House, Malet Street, 
London W.C. 1, by October Ist, 1953. 


Wanted—Sales Engineers now calling on Clinical or Industrial 
Labs to demonstrate Research Equipment of Internationally known 
manufacturer. Drawing account and Commission. Box 174 
SCIENCE. 


ZOOLOGIST: 
Excellent position available for ambitious person with Ph.D. 
degree er equivalent experience. Academic training and/or 
experience in fields such as histology, microscopy, micro- 
photography, histochemistry, and pathology is desirable. 
Large company in Midwest has a permanent position with 
liberal employee benefits, pleasant working conditions. Sub- 
mit complete personal and professional qualifications to 
Box 175, Science. 


POSITIONS OPEN 


Biochemist. Ph.D. Research position in Middlewestern U niversity. 
Work on lipoproteins. Box 181, SCIENCE. 


Biochemist. M.S. or M.A. Research position in Middlewestern 
University. Continue graduate work. Box 182, SCIENCE. 7 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


(a) Clinical biochemist to serve as technical assistant; should be 
competent to perform modern procedures and if possible ketosteroid 
assays and paper chromatography; research institution; South. 
(b) Director of applied research inv olving detergents; physician or 
biochemist, Ph.D.; Midwest. (c) Two pharmacologists; one 
trained or interested toxicology; pharmaceutical company. (d) 
Virologist whose orientation is primarily practical rather than 
theoretical; pharmaceutical company. (e) Research associate; 
studies involving biology and chemotherapy of simian tuberculosis; 
Ph.D. or M.D.; training in bacteriology and working knowledge of 
normal histology ; teaching hospital; university medical center, 
Midwest. S9-3 Science Division, Medical Bureau (Burneice Lar- 
son, Director) Palmolive Building, Chicago. 


Histological Technician with good basic training in histology and 
experience in technique. Write Box 172, SCIENCE. 9/11, 18 


Progressive Eastern pharmaceutical company desires competent, 
well-trained pharmacologist of demonstrated research ability to join 
research staff engaged in broad investigation of new medicinal 
agents. Opportunity for advancement and publications. Salary 
commensurate with ability and experience. Our employees know 
about this opening. Box 158, SCIENCE. 9/18 


Scientific Writer—Young M.D. or person with equivalent yr 
ing in medical science with literary interest and talent to 
write technical material for the medical profession. Work 
involves interpretation of laboratory and clinical data on new 
drugs explaining composition, application, use, therapeutic 
action of new drug discoveries for F.D.A., scientific publica- 
tions, and practising physicians. Large midwestern ethical 
pharmaceutical research and manufacturing organization. 


| For further details, please write Box 159, Science. be 


CLASSIFIED: 25¢ per word, a charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established 

Single Insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


LINGUAPHONE MAKES LANGUAGES EASY 


work and money. Send for FREE 
INSTITUTE, 8409 Mezz., Rockefeller Plaza, New York 20, N. Y. 


BOOKS AND MAGAZINES 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magesine Service DEPT. P, 56 E. 13th ST. 
tablished 1889 NEW YORK 3, N. Y. 
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BOCKS + SERVICES + SUPPLIES + EQUIPMENT 


r The MARKET PLACE 


National Geographic Magazines 1888-1953. Any issue. Send w 
List. Will purchase Geographics before 1912. PERIODICAL 
SERVICE, Box 465-SC, Wilmington, Delaware. 8/21 


|| BOOKS AND MAGAZINES | 


smaller 

SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON @ 125 East 23rd St.. New York 10, N. Y. 


Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, INC. 31 East 10th St., New York 3 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
The World’s Leading International Booksellers 


Your sets and files of scientific journsis 
are needed by our library and institutional customers. Please se 

us lists and description of periodical = you are willing to — 
at high market prices. Write Dept. J. S. CANNER, INC. 
19, Massachusetts 


PROFESSIONAL SERVICES 


LABORATORY SERVICES 


Project research and consultation in 
Biochemistry, Chemistry, Bacteriology 
and Entomology 
Mineral determinations including sodium and 
fluorine Proximate analyses Vitamin and 
amino acid assays © Food chemistry and 

microbiology 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICAL AND RESEARCH Inc. 
148 ISLIP AVE. . ¥. 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

MACHLETT 


E. 
| 218 East 23rd St. ‘ork 10, N. 


PROFESSIONAL SERVICES _ 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


AMERICAN TYPE CULTURE COLLECTION 


Sponsored by five national biological so- 
cieties and the National Research Council. 

@ CULTURES OF BACTERIA, YEASTS, ANI- 
MAL AND PLANT VIRUSES 

Catalog and special lists on phi 

2029 M St., N.W. Washington 6, D. C. 


SUPPLIES AND EQUIPMENT 
(THIS is the EXACT SIZE RECTANGLE “YIN Srrumenrs 

on the Field Finder containing 

"They fore simple, non-earking 


device for the microscopist to re- 
locate fields of interest ina 
slide-mounted specimen. Other 
advantages: Suverb precision— 
with interchangeability; non-des- 


FIELD FINDER 


LOVINS ENGINEERING 


truasive; used by substitution.) COMPANY 
MATTE FOR BULLETIN SILVER SPRING. MD. 
@ RARE 
STAINS 
Price list on Request 
461 Bloor St., W. 
STARKMAN Biological Laboratory © Toronto. Canada 


offers precision equipment for 
histology and chemical taborato 
215 East 149th Street * New York 51, N. 


NOW AVAILABLE 


Dehydro Iso Androsterone (and Acetate) .... $2.00 gm. 
Isoandrosterone (and Acetate) ............ 3.00 gm. 
Androstan-17-ol-one-3 (and Acetate) ...... $4.00 gm. 
Allopregnan-3-ol-one-20 (and Acetate) .... $4.00 gm. 
Quality Money Back Guarantee 
CHEMED, INC. 


Sales Office—5 Beekman St., New York, N. Y. 
Tel.: BArclay 7-2676 


Charles River Breeding Laboratories 


ALBINO RATS* 
HYPOPHYSECTOMIZED RATS 
“From the hand of the 

veterinarian to you” 


HENRY L. FOSTER, D.V.M. 
@ BREEDING FARMS 

N. WILMINGTON, MASS. 

@ OFFICE & LABORATORY 
BROOKLINE 46, MASS. 


* Descendents of 
Sprague-Dawley Wistar Strain 


September 18, 1953 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 


INDEX OF REFRACTION 
Shillaber’s Certified Index Liquids 
High Index Liquids (1.81-2.0) 
Allen’s Solid Refractive Index Standards 
For Microscopy 
Write for informative ND-S leaflets 
R. P. CARCILLE INC, 
117 Liberty Street e New York 6, N. Y. 


GBI CATALOG No. 677 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 


Biochemical, Nutritional. Write 


GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


For uniform Clinical and Research Determinations 
SWISS ALBINO MICE 
ALBINO RATS 
N. Z. WHITE RABBITS 


Annual production 130,000 Phone 3224 


Bio-Lab. Breeding Institute 
Box 597 Bainbridge, N. Y. 


TEFLON DIAPHRAGM VALVES 


For Lab or pilot plant 


4” pipe thd — no packing 
Anodized dural — $6.50 ea. 
Stainless steel — $13.00 ea. 


Quantity discounts for 4 doz. 
HANSON RESEARCH CO. 


Write for De- 


seriptive Bulletin 6164 Sepulveda Bivd. Van Nuys, Calif. 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 


DAN ROLFSMEYER CO. @ Phone 6-6149 
Route 4, Syene Road, Madison, Wisconsin 


co STAINLESS STEEL BEAKERS 
1. RUGGED 2. TOUGH 

3. POUROUT SPOUT 4. EYE APPEAL 
5. EVEN HEAT DISTRIBUTION 


No. 21-43-S 
rox. Lot 
50m ! 3 $1.20 $1.10. 
m gem 
125 ml 66 gm 1.55 1.40 
250 m 126 gm 2.10 1.90 
m gm 
(GRIFFIN 2000 mi 446 em 4.20 3.80 
LOW FORM} 3000 mi 586 gm 4.75 4.25 
4000 mi 691 gm 5.45 4.90 


ABORATORY SUPPLIES  FQUIPM ENT 
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SUPPLIES AND EQUIPMENT |i 


CYCLOPROPYL CYANIDE 
THIOSALICYLIC ACID 


GIRARD’S REAGENTS 


CUSTOM CHEMICAL LABORATORIES 
2054 N. Cicero Ave., Chicago 39, Ill. 


LABORATORY ANIMALS Doss 


CATS PIGEONS HAMSTERS 
e Clean healthy well-fed animals MICE POULTRY GUINEA Pics 
needs 


Guaranteed suitable for your 
JOHN C. LANDIS + Hagerstown, 


PARASITOLOGICAL PREPARATIONS 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


AVOID DELAY .... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


CANCER 


outstanding A. A. A.S. Symposium Volumes: 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, viii+ 223 pages, pes 
bound, double column, illustrated, $3.50 

price to A.A.A.S. members, $3.00. Coordinated oe 
of cancer of the breast in mice. It cannot fail to stimulate 
interest and further research efforts in one of our most 
fascinating and important biological problems. Prepared 
by members of the staff of the National Cancer Institute. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 

93 contributors, x+442 pages, 7%x 10%, clothbound, 
double column, illustrated, $7.75. Cash order price to 
A.A.A.S. members, $6.50. A progress report, addressed 
largely to future workers. An important and trustworthy 
reference book. Planned under the auspices of National 
Cancer Seater Hospital of New York, Sloan- 

ettering Institute for Cancer R 

Lankenau Institute of Philadelphia, 
others. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C 


Enclosed is $......... . Please accept my order for 
(0 MAMMARY TUMORS in MICE 
() APPROACHES to TUMOR CHEMOTHERAPY 
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a valuable tool 
in 


cancer detection 


The value of the Papanicolaou technique 
lies not only in early diagnosis of cervical and uterine cancer, but as a 
criterion against which newer experimental methods may be tested. 
Mellors, Keane and Papanicolaou, selecting their material according to 
Papanicolaou’s staining method and morphological analysis found a 
significant increase in the nucleic acid content of squamous cancer cell 
nuclei over normal nuclei. 


Mellors, R. C.; Keane, J. F., Jr., and Papanicolaou, G. N.: Nucleic Acid Content of the Squamous Cancer Cell, Science Ph 
116:265 (Sept. 12) 1952. ; 


Ortho's Papanicolaou staining preparations give the sharp nuclear and 
cytoplasmic definition required for accurate cytologic diagnosis. 


ORTHO® offers the following Papanicolaou stains: 
EA 50, 100 cc, and 450 cc. bottles 

EA 65, 100 cc, bottles 

OG 6, 100 cc. and 450 cc. bottles 

Harris Hematoxylin (Ortho modification) 100 cc. and 473 cc. bottles 
Vaginal Pipettes and Aspirator Bulbs. 


Ortho Pharmaceutical Corporation + Raritan, New Jersey 
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YOU HAVE A Choice 1N 


AO Teaching Microscopes 


No. 66 1 No. 78 


Recommended Recommended 
where electrical where electrical 
outlets are NOT ™ outlets are 


Convenient styling and standard Modern in appearance and mechani- 
design make up the No. 66 Student Micro- cally streamlined for efficient student 
scope. All the performance features of more operation, the No. 78 Scholar’s Microscope 
advanced microscopes are built into the is unprecedented for effective teaching. 
No. 66 including: It has: 


A fine adjustment with full 9-turn excursion. Simplified adjust: ts to reduce instruction time. 


Durable all metal parts. 

Quality optics with a wide range of magnifications. 
Controls above stage, close to slide. 

Inclination joint for tilting to a comfortable angle. 

Substage mirror for utilization of any light source. 


Low over-all height for comfortable posture. 
Reversed arm for clear view of stage, slides, objectives. 
Prefocused, built-in illuminator. 

Locked-in optics to prevent loss or damage. 


While initial cost is slightly higher than 
lowest cost microscopes, over a period of 

years the sturdy long-wearing No. 66 will These are just a few of the No. 78’s features 
actually save you money through low main- that have revolutionized science teaching. 
tenance costs. Invest in the future with a For more complete information return the 
No. 66. Write for detailed information. coupon below. 


Dept. W3 
American Optical 
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0 AO No. 78 Microscope 
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Please send me free literature on: DAO No. 66 Mi 
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